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[OFFICIAL NOTICE. ] 


Thirty-fourth Annual Meeting, New England Associa- 
tion of Gas Engineers. 
wa ae 
NEW ENGLAND ASSOCIATION OF GAS ENGINEERS, 


OFFICE OF SECRETARY, 
East Boston, Mass., Jan. 28, 1904. 


To the Members of the New England Aanociition of Gas Engineers: 
The Thirty-fourth annual meeting of this Association will be held at 
Youngs’ Hotel, Boston, Thursday and Friday, February 18th and 19th, 
1904. 

The following papers and topics will be presented: 

‘**Inclines,” by Mr. C. F. Prichard, Lynn, Mass. 

‘*Inclines,” by Mr. C. H. Gifford, New Bedford, Mass. 

‘Testing Water Heaters,” by Mr. A. J. Campbell, Norwich, Conn. 

‘Installation and Maintenance of Gas Ares,” by Mr. T. H. Hintze, 
Lowell, Mass. 

“The Gas Engine from the Manager’s Standpoint,” by Mr. H. W. 
True, Boston, Mass. 

You are also requested to discuss the following questions: 





been tried by New England Gas Ciena Upon what lines and with 
what success?” 

‘*Ts there any standard size of service pipe?” 
‘** Depth of material in purifiers?” 
‘*The use of gas for cremation? ” 
‘* What hi ve been the permanent effects of the coal famine of 1902?” 
‘* How does Texas oil behave in the New England climate?” 
‘* What is the present state of electrolysis? How best handled and 
stopped?” 
‘‘What is the effect of different styles of station meter drums on 
capacity?” 
‘*Does correction for temperature at station and photometer meters 
give correct figure of volume at 60°, especially at high temperatures? ” 
‘* What is the effect on candle power of compression to say 5 pounds?” 
‘‘ How many practice preheating the oil in making water gas? Is 
anything gained by it, except with heavy oils, or even with them?” 
‘* What is best form of tar overflow for hydraulic main?” 
‘* How much sulphur is being furnished New England gas companies 
in their coal?” 
‘* Are the high pressure systems meeting the expectations of their 
promoters? ” 
‘‘How much saving is shown by the new ‘ rehandling’ plants?” 


Members are urged to bring with them to the meeting facts and 
figures bearing on the above, so the discussion thereon may be to the 
point. 

The annual dinner will be at 6:30, Thursday evening. Your attention 
is called to the Library, which is pow ready for your use at 715 Tre- 
mont Temple. 

It is hoped that enough 
of them can be made. 

If members will remit their dues before the date of meeting, it will 
be a help to the Secretary. 

All friends of the Association are cordially invited to attend the 
sessions whether they receive a formal invitation or not, and to take 
part in the discussions. N. W. GirrorD, Secretary. 


‘* Forms ” will be received so that a display 








[ NOTICE. ] 
Eleventh Annual Meeting, Michigan Gas Association. 


ia I, 
MICHIGAN GAS ASSOCIATION, 
OFFICE OF THE SECRETARY, 
ANN ARBOR, MICH., Jan. 1, 1904. \ 


The Eleventh Annual Meeting of the Michigan Gas Association will 
be held in Saginaw, Wednesday and Thursday, the 17th and 18th of 
February, 1904. The headquarters of the Association will be at the 
Hotel Vincent. The meeting is to%e held in the parlors of the Saginaw 
Club. The following papers will be read: 

‘* A Few Notes on Ammonia,” by Mr. F. E. Sheriff, Battle Creek, Mich. 

‘‘The Laying of High and Low Pressure River Gas Lines,” by Mr. H.>. 
©. Morris, Bay City, Mich. ( 

‘** The Laying of Mains and Services and Recording of ™~ 
John Hellen, Grand es gad Mich. 





‘* What precautions are necessary to prevent firing in gas coal piles?” 


‘* What co-operation or mutual benefit or profit-sharing schemes have 


Jackson, Mich, 
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‘* Advertising: As Advantageous to the Gas Business,” by Mr. A. P. 
Ewing, Detroit, Mich. 

‘A Report of Progress on the Study of Naphthaline,” by Mr. Samuel 
Ball, University of Michigan, Michigan Gas Association Scholarship. 


In addition to these papers, the Question Box will be made the feature 
of one session. Replies to all questions received are now in preparation. 
A beefsteak supper will be served the members at the East Saginaw 
Club, on the evening of February 17th, by the Saginaw Gas Company. 
Rates at the Hotel Vincent have been secured as follows: 


Room without bath, for one person......... $2.50 per day. 
= on two persons........ 5.00 ie 
Room with bath, for one person............ 3.00 af 
* “6. | CWO PORIOMB... 65-5. 5:00 6.00 Ps 


The Bancroft House is an equally good hotel, where similar rates can 
be obtained. Those desiring good accommodations should write in 
advance. 

This meeting promises to be the best in the history of the Association, 
and every member is urged to be present. Members of other Associa- 
tions, and gas fraternity in general, are cordially invited to meet with 
us. H. W. Dovuatas, Secretary. 








Third Annual Meeting, Wisconsin Gas Association. 
OFFICE OF THE PRESIDENT, 
Meeting of the Wisconsin Gas Association will be held in Milwaukee, 


[NOTICE. ] 
<nstilliamchil 
WISCONSIN GAS ASSOCIATION, 
Racing, Wis., Jan. 17, 1904. 
To the Members of the Wisconsin Gas Association: The Third Annual 
Wednesday and Thursday, Feb. 17th and 18th, with headquarters at the 
Hotel Pfister. Henry H. Hype, President. 





[OFFICIAL NOTICE. ]} 
Premiums Offered, Ohio Gas Light Association. 
a 
OuI0 Gas LIGHT ASs<CIATION, 
OFFICE OF SECRETARY, DELAWARE, O., 
January 4, 1904. 

It affords me very great pleasure to announce to the gas fraternity 
that, in connection with the Twentieth Annual Meeting of the Ohio Gas 
Light Association, which is to be held in Cleveland, March 16th, 17th 
and 18th, 1904, Mr. John D. MclIlhenny, President of the Association, 





will offer the following premium for the best paper on ‘The Best 
Arrangement for Recovering and Utilizing the Waste Heat from Gas 


Benches.” 


Abady’s ‘‘Gas Analyst’s Manual.” 

Byrne’s ‘‘ Highway Construction.” 

Carpenter's ‘‘ Heating and Ventilating of Buildings.” 
Carhart’s ‘‘ High School Physics.” 

Crooker’s ‘‘ Electric Lighting,” 2 Vols. (1, Station; 2, Distribution). 
Crafton, ‘‘ Handbook of Practical Gasfitting.” 

Groves and Thorpe’s ‘‘ Gas Lighting.” 

Hughes and Richard’s ‘‘ Gas Works.” 

Johnson’s ‘‘ Engineering Contracts and Specifications.” 
Kent’s ‘‘ Mechanical Engineers’ Pocketbook.” 

Patton’s ‘‘ Treatise on Foundations.” 

‘* Self-Instruction in Gas Manufacture.” 

Wagner's ‘‘ Chemical Technology.” 

Newbigging’s ** Handbook for Gas Engineers.” 


Competition is open to all. A committee will be appointed and an- 
nounced later to pass on the contributions and the decision of the com- 
mittee will be made known atthe meeting. Those desiring to enter this 
competition should have their paper in the hands of the Secretary not 


later than March Ist, 1904. T. C. Jongs, Secretary. 





{OFFICIAL Notice. ] 


Novelty Advertising Department, Ohio Gas Light As- 


sociation.—No. I, 
Sti cael 


Oxn1o Gas LIGHT ASSOCIATION, 
OFFICE OF SECRETARY, DELAWARE, O., 
December 12, 1903. 


) 


The Editor of the Novelty Advertising Department, Mr. B. W. Per- 
kins, of South Bend, Ind., desires to announce that his department 1s 
now open for contributions to be presented at the Twentieth Annual 


Meeting, which will be held in Cleveland, March 16th, 17th and 18th. 





This department is one of the most attractive features of the conven- 
tion Itssuccess, however, depends largely upon the active co-operation 
of the members. It is, therefore, earnestly hoped that the fraternity 
will not be backward in sending advertising schemes to Mr. Perkins. 
T. C. JonsEs, Secretary. 








[OFFICIAL NOTICE. ] 
Novelty Advertising Department, Ohio Gas Light Asso- 
ciation.—No. Il. 

a 


OFFICE OF THE EDITOR, q 
SoutH Benp, INpD., December 30, 1903. § 


The Executive Committee of the Ohio Gas Light Association has added 
to the Novelty Advertising Department a ‘‘New Business Methods De- 
partment,” which, with the former, will combine any and all methods 
for furthering the business of gas companies. This will include any 
scheme or method that has been, or is being, used to further the sales or 
use of gas, coke, tar, gas fixtures, fittings, ranges, heaters, etc.; ir short, 
all residuals and gas consuming appliances, whether for fuel or lighting 
purposes. 

Contributions are requesied from all, whether they are members of 
the Ohio Gas Light Association or not, as the proceedings are published 
and the use of any method mentioned is for the use of the fraternity at 
large. Contributions are requested to be sent as early as possible, as 
their arrangement and printing require considerable time. 

Yours truly, B. W. PERKINS, Editor. 








{OFFICIAL NOTICE. | 
Wrinkle Department, Ohio Gas Light Association. 





Onto Gas LIGHT ASSOCIATION, 
OFFICE OF THE SECRETARY, DELAWARE, O., 
December 28, 1903. 


The Editor of the Wrinkle Department, Mr. E. E. Eysenbach, St. 
Paul Gas Light Company, St. Paul, Minn., earnestly solicits the co- 
operation of the fraternity for contributions to be presented at the 
Twentieth Annual Meeting of the Association, which is to be held at 
the Hollenden Hotel, Cleveland, March 16th, 17th and 18th, 1904. 
Editor Eysenbach will be pleased to receive contributions not later 
than February 15th. T. C. JongEs, Secretary. 








BRIEFLY TOLD. 
welt caad 

THE BALTIMORE CALAMITY.—The terrible disaster that came last week 
to the people of Baltimore, Md., is sufficiently in the mind of the world 
to now have lost none of its force, even in these days of swift and easy 
forgetfulness. The daily prints have detailed the particulars of the 
awful happening, so it is here unnecessary to dwell upon them, nor 
may it sound well to say, ‘‘I am better than you;” but we are thank- 
ful to report that out of the disaster the gas industry of Baltimore 
may be congratulated upon its emergence. The Consolidated Gas 
Company’s offices were destroyed, and great damage, of course, was 
occasioned to its distributing system—thousands of meters and miles of 
mains and services were rendered useless—but the plants are intact, and 
a fairly good supply of gas is being maintained in certain sections of the 
city. The Company, the day after the flames were stayed, opened busi- 
ness offices in the residence structure, 602 North Charles street, 
and Manager Miller and his men are at wark in the way that only 
men of heart may toil. The shops of the Maryland Meter Company, 
although perilously close to danger, were saved, but its local or 
main office was destroyed. The Baltimore Retort and Firebrick 
Company also came out scatheless, as did the main properties of the 
world-wide known manufacturing firm of Bartlett, Hayward & Co., 
although its offices, too, went with the flames. The properties of the 
United Electric Light and Power Company were blotted out un- 
fortunately, the destruction of which caused much confusion in the 
way of public and private lighting and in street railway travel; in 
fact, the latter is virtually at a standstill. Regretting the extent and 
misery of the disaster, it isa weakminded one who may not heartily 
join in the thought, it might have been worse. 





CHANGE IN DaTE, WESTERN GaS ASSOCIATION MEETING.—We are 
officially informed by Mr. James W. Dunbar, Secretary of the Western 
Gas Association that the returns of the mail vote, on the proposition to 
change the date of the meeting of the Western Gas Association from 
May to June, were so greatly in favor of the change that the latter has 
been agreed upon by the executives. The meeting, then, will be held 





in St. Louis at some date in June to be determined shortly. 
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Continued from Page 206.]| 


The Didier-Stettiner System of Inclined Retorts in Eng- 
land: Its Instaliation at Plymouth, and Other Works 


Extensions and Improvements.! 


ec 


Light Dournal. 24.3 


| deep, being some 3 feet deeper than the ordinary English setting; and 
| special arrangements are made to prevent any cold air getting into the 
| settings during clinkering or charging operations. The heating of the 


|secondary air is very simple and effective; the bottom waste gas flue 


Leaving the house structure, we have now to deal with the settings, | 


of which some striking views were taken during erection (Figs. 2 to 6). 














Fig. 5.—One of the Settings, Showing the Fireclay Block Work. 


The main division walls are built of Stourbridge firebricks; but the | 


chief feature about the Didier settings is (without particularizing the 
system of construction) not only the quality of material used, but the 
complete use made in the composition of the interior work of specially 
moulded fireclay blocks for every position; so that there is really very 
little brickwork used in the structure. This results in a fewness of 
joints when compared with settings built entirely of firebricks, and all 
chipping and consequent injury are avoided. The furnaces are unusually 
1. Journal of Gas Lighting. 35 
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Fig. 4.—Back View of Arches through the Arcade. 








Fig. 6.—Three Bottom Retorts in One of the Settings, with the Special Blocks between. 


being completely black. The tilesef which these flues are made are 
rabbeted into each other, in order to prevent any bye-passing of either 
the gases or the air supply. Another feature is that the furnaces are 
supplied by steam from a boiler situated in the flue at the back of each 
setting. These are plain, wrought iron boilers, heated by the waste 
gases; and the steam from them passes from the back to the front of 
the setting, and enters on each side of the ash pan with the primary 
air, so that a continuous current of steam is blown along the whole 
\length. It is Mr. Hoyte’s experience that, owing to the even distribu- 


Ms 
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tion of the steam, and the constant light pressure, he gets out the clinker 
in a softer and smaller form from back to front of the furnace than by 
the usual means, Such regularity as is experienced here in this re- 
spect is not to be obtained by a hand operated valve. Then above the 
boiler is a doorway leading into a chamber at the back of the setting, 
where the dampers conveying the generator gases to the various parts 
of the setting are regulated. The bracing of the settings is composed of 
15 inches by 6 inches vertical joists and 2}-inch tie bars. In Fig. 2 
will be seengtwo of the bottom the rods, one in position, and the other 
ready for lowering. The chimneys, of which there are two, are situated 
in the central arcade. Their height is 75 feet; and they are carried up 
the whole distance with the same inside ‘section—4 feet square. Pro- 
vision has been made in these chimneys for the second half of the 
house. 

The bench in this first half of the house consists of 8 beds of 9 re- 
torts each, 20 feet long, by 23}-inch by 15}-inch parallel, and of the 
oval-Q form; and, as already stated, they are capable of producing 1} 
million cubic feet of gas per day. The retorts are made of special 
Stettin material, capable of standing a working temperature of 3,500° 
F., and are glazed inside with a material which will stand even a higher 
temperature. 

Regarding the bench fittings, the ascension pipes are 7 inches in 
diameter; and above the mouthpieces, they are each provided with an 
expansion joint. About two-thirds of the way up are self sealing 
cleaning out doors, as well as on the top of the bridge pipes (Fig. 7). 





Fig. 7 —Cleaning Out Doors of the Ascension and Bridge Pipes, with Platform in Front 
of the Ascensions, é 


These doors, which fasten in the same way as retort mouthpieces, are 
the invention of Mr. Drory, as is also the form of the hydraulic mains 
and valves, which, unlike English settings, are placed on a level with 
the higher part of the setting, instead of close to it at the lower part 
(Figs. 8 and 9). The bydraulic mains are also fitted with cleaning out 





Fig. 8.—Superstructure of the Bench in Coyrse of Construction. A Good View of the 
Roof Work, 











Fig. 9.—On Top of the Bench, showing the Arrangement of Hydraulic Main, Pipe Work, 
Cleaning Out Doors. 


doors, and with an internal division plate passing down in a slanting 

direction the whole length, and sealed at the bottom; so that, through 

the cleaning out doors, any obstructive tar can be removed without 

discomfort, while gas making is proceeding. Adjusting screws are 

provided for the levelling of the mains in the event of any sinking of 

the bench occurring. The gas and tar are taken off together; and from 

the foul main, the former passes on to a set of annular condensers at 

the south end of the house. These consist of six annular tubes; the 

outer tubes being 4 feet in diameter and the inner ones 3 feet 2 inches. 

Their height is 40 feet. There is a disk valve at both ends; and the 

connections and valves (with bye-pass arranged) are 20 inches in dia- 

meter. The condensers are also furnished with butterfly valves regula- 

ting the flow of air up the inner tube. The tubes stand on granite 

bases. 

While inspecting the superstructure of the bench, one is impressed 

with the evidence that abounds everywhere of the amplitude of the pro- 

vision that has been made for giving attention, with a minimum of 

trouble, to the upper part of the equipment of the house. There are 

the cleaning-out doors on the ascension and bridge pipes and on the 

hydraulic mains, all of which can be instantly opened by hand. Then 

along the front of the ascensions is fixed a platform 2 feet 6 inches wide; 

aud, reached by a spiral staircase from the discharging floor, every part 

of this upper work of the bench is readily accessible. In fact, from 

ground floor to coal hoppers the whole house can be walked over, with- 

out any climbing of vertical, or almost vertical, ladders. 

A few words, before touching the coal plant, as to the discharging 

and charging floors. The former is of good area, being some 20 feet 
wide (Fig. 10). The framework is of rolled steel joists, 10 inches by 6 

inches, supported on 18 cast iron columns, about 13 feet long. The floor 
itself is composed of coke breeze concrete arches, paved with Stafford- 
shire blue brick. lt is reached from the ground floor by a stairway 

situated by the wall almost midway in the length of the house. The 
charging floor can be reached from the discharging stage at either end 
of the house by iron stairways. This floor is unique among inclined re- 
tort house charging stages in this country. Asalready stated, it is open 
completely to the central arcade, with the exception of a temporary row 

of galvanized iron sheets placed obliquely to protect the men from the 
rain; but these will not be needed when the second part of the house is 
built. This openness of the stage renders unnecessary any great width ; 
and, as a matter of fact, from the hand rail to the front of the bench it 
is only some 11 feet wide. Heraagain we find a departure from English 
construction. In installations hitherto, the charging stages are supplied 
with a movable platform on wheels for the men to examine or give at- 
tention to the top line of retorts. In this case the stage is a double one 
(see Fig. 11); the upper floor (which is only 7 feet 6 inches wide) being 
some 2 feet 6 inches above the lower one, or just about level with the 
tops of the bottom retorts. It is on the former that the whole of the 
work is done; and from it one can see into all three ranges of retorts. 
The space between the platform and the front of the setting is about 3 
feet 6 inches; and the draught which is set up between the platform and 
floor causes the smoke and gases issuing from the retorts during charg- 
ing to be taken up in a vertical direction, instead of being blown out on 





} to the men. The retorts are fed by measuring chambers on the shot- 
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Fig. 10.—The Discharging Floor, Showing also the De Brouwer Conveyor. 











Fig. 11.—The Charging Floor, Showing the Double Stage. 


pouch principle, with levers top and bottom, and the usual set of travel- | all sea borne, and it has to be carted from the wharf to the works—a 
ling shoots. It will be a point of interest to mention that the bottom | distance of some 500 or 600 yards. The coal comes in shiploads at fairly 
lever has been set in somewhat, so that the man charging is close to the regular intervals, but with pauses between. It is, therefore, necessary 
retorts, and can keep an eye on what is going on in them, and so is able | to arrange a store to take up the surplus amount supplied while the ship 
to better regulate the charges. | is unloading, so as to supply the retort house between the times when 

In inspecting the coal plant, it is found at the outset that the Company | no ships are in the harbor. From the carts the coal is dumped into an 
suffers one disadvantage in respect of its coal supply. The coal used is | underground hopper (capable of holding 2 or 3 cartloads of coal) situ- 
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ated at one end of the coal store, which, as stated early in the article, | and is capable of elevating from 20 to 30 tons of coal per hour. The 
was formerly No. 4 retort house. It is 120 feet long by about 60 feet| conveyor is of the latest pushplate design, with the chain and pushi- 
wide. Underneath the hopper there is arranged a slide for shutting off | plates supported on rollers running on the frame of the conveyor, so 
the supply to the breaker and elevator when required; and this slide is | that very little noise is made by the conveyor in working. The con 
worked by means of a shaft placed in a convenient position on the floor | tinuous hopper is of 140 tons capacity, which is about equal to the re- 
level. After passing through the mouth of the hopper, the coal enters quirement of 24 hours’ work; and it can be replenished easily in 9 
a single pair claw breaker, capable of passing from 40 to 50 tons of coal hours by the coal plant just referred to. Ina room adjoining the coal 
per hour, After going through the breaker, the coal falls into the boot store is found a 22-horse power ‘‘ National” gas engine, which drives 
of an elevator, which raises it to the level of the tie rods of the roof of the ground conveyor. the elevator to the retort house and the pushplate 
the coal store, and there delivers it on to a travellimg band conveyor 2| conveyor over the storage hopper. In this room, too, is seen a small 
feet 6 inches wide (Fig. 12). This band conveyor is supported overhead engine and dynamo, with accumulators and battery of 55 cells, for the 




















Fig. 12.—The Coal Store, with Distributing and Ground Conveyors. 


on lattice standards in the coal store throughout its length; and a travel- lighting of the purifying house, which has yet to be described. At the 
ling throw-off carriage is arranged on the frame of the conveyor by | further end of the coal store is a second gas engine of like horse power 
which the coal ean be thrown off at any desired part of the store, which, | for driving the coal breaker, the main elevator and the distributing con 

in this way, cam be filled to the level of the bottom of the conveyor with- | veyor. 

out trimming or other attention. For taking the coal out of store, a) (Zo be Continued.) 

second band conveyor has been arranged in a tunnel covered with steel 

plates close to the floor of the store; the tunnel being provided with | 








suitable doors and shoots inside to feed the coal on to the 2-foot 6-inch Service Connections. 
band. By this band the coal is delivered to the boot of the elevator | bia ees 
leading to the retort house plant. This consists of the elevator (Fig. 13), | By H. M., in The Metal Worker. 


| Reference to a service connection with the street main in The Metal 
Worker some time since suggests that a description of two methods of 
doing such work, that have proved satisfactory, would be valuable to 
those who are occasionally called upon to do this work in connection 
with large, isolated jobs depending on private reservoirs for supply. 

If the main is old, and care is taken to place the service on undisturbed 
earth at every point possible in the neighborhood of the main, no other 
especial care is neccessary when full weight lead pipe is used. Straight, 
stiff connections are never made, for the reason that some surplus pipe 
is needed to meet the drilling conveniently and to allow either main or 

| service to settle freely, and also to provide enough pipe to make repairs 
on in case of having to wipe on a new ferrule or cock, or repair a pick 
| hole made accidentally when digging for another service. This surplus 
pipe, if disposed of as shown in plan view in Fig. 1, will take care of 
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Fig. 13.—The Elevator from the Coal Store to the Retort House. 


Fig. 1.—Plan and Elevation Showing Protection to Connectiontand Provision for 
which is cased in, and is about 85 feet centers, arranged at an angle eat 
‘ across a roadway between the coal store and the retort house; the settling on old or new mains. When the main and service pipes are 
elevator being of such a length as to enable the coal to be de delivered both being installed at the same time some workmen place a saddle of 3 
to the push plate conveyor which passes over the continuous hopper pieces of board, nailed together, over the pipe above the main, as shown 


above the charging stage. The elevator is fitted with 12-inch buckets, in Fig. 1 by the dotted lines. In new work both pipes will settle some- 
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what, but the main will settle more than the service unless the ground 
is firm and the main carefully placed. Under ordinary circumstances 
extra precautions in this direction are more expensive than the work of 
digging np and repairing a service occasionally. 

The writer was employed in the building of a water works having 
1,000 service pipes to begin with. The ground was known to be soft and 
treacherous, and it was decided to carry all the service pipes under the 
main and connect as shown tn Fig. 2. This method was strictly adhered 


—f} 





. Street Main 





Fig. 2.—Connection for Soft Ground. 


to, and no trouble has ever been experienced with the service pipes, 
although a dozen years have passed. 

A style of corporation cock for use in the line under pavement is 
shown in Fig. 3. This cock is used by a company having over 20,000 





Fig. 3.—A Stopcock with Key Box Attachment. 


services. The bottom section of the extensible box is threaded and the 
cock has a flange cast on the body around the key. It is threaded to fit 
the box. The body of the cock has a flange cup at the bottom to pro- 
tect key from strain. The cock is set upright and at right angles to 


the property line, as usual, and the bottom section of the box is screwed 
onto the upper flange. This insures that the key head will always be 
in the box and perfectly upright in the center of the space. It is im- 
possible for the cock to get out of alignment, and no dirt can ever get 
in atthe bottom. Much trouble and expense are saved both to the 
water company and the plumbers in this way. 

When iron service connections are made, as is regular in gas work, 
a single swing is made with two male and female elbows, when the 
main is old or in firm ground. If rapid settling of the main is antici- 
pated an elbow and nipple is added to the two service elbows to make a 
double swing. In alter case the service line travels in the dirt more 
or less while settling, and it should never be propped in place on the 





Fig. 4.—Iron Pipe Connections with Provision for Movement Due to Settling. 


swing side of the line. Fig. 4 illustrates the single and double swing 


described above. 








The Repulsion Type of Alternating Current Motor. 
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field. If then the field is constantly excited—shunt motor on constant 

potential—the torque is approximately proportional to the current, the 

speed approximately constant at all loads. If the field is excited by 

the main current of the motor—series motor on constant potential—the 

field strength and thereby the torque per ampere varies approximately 

proportional to the current, and thereby the load, the whole torque ap- 

proximately to the current, and thereby load, the whole torque ap- 

proximately proportional to the square of the current and the speed in- 

versely proportional to the current, leaving saturation out of considera- 

tion. That is, the motor has the characteristic specified above for a 

railway motor. 

Since the direction of rotation of the direct current motor is indepen- 

dent of the direction of the impressed e.m.f., with laminated field the 

direct current motor can be operated with alternating currents. By the 

use of alternating currents it becomes possible to transfer current from 

circuit to circuit by induction, and instead of passing the main line 

current through the armature of the alternating current motor, the 

armature circuit can be closed upon itself and the current induced 

therein as transformer secondary by a stationary primary coil in the 
main circuit surrounding the armature. 

The condition of operation of the direct current motor type on alter- 

nating current is, however, that the current in field and armature re- 

verses simultaneously. This is by necessity the case in the series 

motor. In the shunt motor, however, the armature current as energy 

current should be in phase with the impressed e.m.f., while the field 

current as magnetizing current lags nearly 90°. To bring it back into 
phase, Stanley tried condensers in series in the field circuit, but failed, 

due to the impossibility of neutralizing the self induction of the field 
which varies with the commutation and the frequency, by the negative 
self induction of the condensers, which varies with the frequency in 
the opposite direction. The solution of the problem has been found in 
the use of polyphase systems, by utilizing for the field excitation the 
e.m.f. in quadrature with the armature currents acted upon by the 
field magnetism. Mr. Steinmetz says that as he has shown elsewhere, 
the polyphase induction motor can be considered as a development of 
the direct current shunt motor for alternating current circuits, and in- 
deed has all the shunt motor characteristics regarding speed, torque, 
etc. Asarailway motor the induction motor has therefore not been 
exploited, although it has been strongly recommended in those very 
few cases where it appeared good engineering. Experimenta] work 
with polyphase induction motor railways has been carried on con- 
tinuously since 1893. 

While in the early days of alternating current motor development, 
all other engineers were industriously developing the type with shunt 
motor characteristic, Rudolph Eickemeyer, of Yonkers, alone was far- 
sighted enough to realize the absolute necessity of the series motor char- 
acteristic for railway work and undertake the development of the single 
phase alternating current series motor. Mr. Steinmetz added that he 
had the good fortune at that time to be associated with Mr. Eicke- 
meyer. 

As was pointed out by Kapp, in 1888, the power factor of the alternat- 
ing current series motor is inherently low, since the same magnetic flux 
which induces, proportional to the frequency of rotation, the e.m.f. of 
useful work in the armature conductors, induces in the field coils an 
e.m.f. of self-induction, proportional to the frequency of alternation, 
thereby giving the armature the same number of turns as the field 
(which is more’than permissible in good practice, since good practice 
requires weak armature and strong field). Even at synchronous speed 
the e.m.f. of rotation of the armature would still only be equal to the 
e.m.f. of self-induction of the field; and the power factor, allowing for 
an additional self-induction of the armature, would be below 7) per 
cent. This probably deterred the other engineers from considering the 
alternating current series motor. 

Eickemeyer solved the difficulty by designing the armature with a 
number of turns several times greater than the field (25 to 7 in the first 


In a paper presented last week before the American Institute of Elec-} motor built) and neutralizing the armature self-induction and reaction 
trical Engineers, entitled, ‘‘ The Alternating Current Railway Motor,” | by a stationary secondary circuit surrounding the armature at right 
Mr. C. P. Steinmetz, after referring to the early work of the late| angles electrically to the field circuit (the ‘* cross coil,” as he called it), 
Rudolph Eickemeyer with the single phase alternating current motor, | and cither short circuited upon itself or energized by the main current 


gave in extenso the theory of the Thomson repulsion type of motor. 


In introducing the paper Mr. Steinmetz said that for electric railway 


in opposite direction to the current in the armature. 
In January, 1891, Mr. Steinmetz tested the first motor of this type, a 


work a motor is required which maintains a high value of efficiency | bipolar motor with the following constants: 


over a wide range of speed. That is, the torque per ampere input at 


Field: Two coils of 14 turns No 10 B. 8, wire, connected in parallel. 


constant impressed voltage must increase with decrease of speed, the| Armature: 24 coils of 4 turns each of No. 12 B.S. wire. Secondary 


speed increasing with decrease of load. 


circuit: Two coils of 18 turns each of No. 10 B. 8. wire connected in 


In electric motors, torque is produced by the action of a magnetic] parallel. 





field upon currents flowing in an armature movable with regard to the 


At 100 cycles and 150 volts impressed e.m.f. this motor gave a three- 
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fourths synchronous speed, and its starting current at 150 volts and 70 
amperes. 

Current: 45 amperes. J’R: 400 watts. Hysteresis and eddy currents: 
900 watts. Total output, including friction: 4,000 watts. 

Hence the efficiency was 75.5 per cent., and the power factor, 79 per 
cent. 

As a bipolar motor with the very high frequency then used, the speed, 
4,500 revolutions at three-fourth synchronism, was undesirably high, so 
immediately an 8-polar motor was built. In this, solid copper rings 
were used as secondary circuits surrounding the armature and neutral- 
izing its self-induction, with an effective copper section more than four 
times that of the armature conductors. The ratio of armature series 
turns to field series turns was about 4. This motor was tested in 1892. 
The record of tests is given in Fig. 1, the observed values being marked 


8 POLAR SINGLE-PHASE 
SERIES 
200 VOLTS, 85 CYCLES. 
1892. 





Fig. 1.—Test Curves of Eickemeyer Motor. 


on the curves. For comparison on this sheet is also given the direct 
current voltage required to operate this motor at the same speed and 
current. 

As will be seen, when approaching synchronous speed, the power 
factor is nearly 90 per cent. The commutation was fair at 85 cycles, 
the highest frequency at which the factory engine was able to drive 
the alternator, and attain at 33 cycles. 

A number of railway motors of this type were designed. The great 
difficulty, however, was that during these early days 125 to 133 cycles 
was the standard frequency in this country, 60 cycles hardly considered, 
and 25 cycles not yet proposed. 

The efficiency of this alternating current series motor is slightly 
lower than that of the same motor on direct current circuit due: (1) To 
the hysteresis loss in the field. (2) The hysteresis loss in the armature 
core, which is of full frequency up tosynchronous and of still higher fre- 
quency, the frequency of rotations, beyond synchronism. (3) The 
IR loss in the short circuited secondary conductors surrounding the 
armature. 

As will be seen, to make the alternating current series motor practi- 
cable, the transformer feature must be introduced, by having its arma- 
ture as primary circuit closely surrounded by a short circuited second- 
ary circuit, as shown diagrammatically in Fig. 2. 

Instead of closing the stationary circuit upon itself as secondary cir- 
cuit and feeding the main current into the rotating armature as prim- 


by using the stationary circuit as primary energized by the main cur- 
rent and closing the armature upon itself as secondary by short circuit- 
ing the brushes and thereby keeping the main current and the line 
potential away from the armature, as shown diagrammatically in Fig. 
3. This introduces the great advantage of reversing the sign of the un- 
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Figs 2 and $.—Diagrams of Alternat:ng Current Series Motor. 
compensated part of the armature self induction, so that it is subtrac- 
tive, which results in an essential improvement of the power factor, 
especially at low speed. 
This is showm in Fig. 4, where with the speed as abscissas, in per 


POWER-FACT 





Fig. 1.—Power. Factor Curves. 


cent. of synchronism, are plotted the power factor of the Eickemeyer 
compensated series motor of Fig. 1, of ratio armature to field = 4, and 
the power factor of one of the first railway repulsion motors, of ratio 
armature to field = 3.5. 
The compensation of the armature self induction in Fig. 3 is based 
on the feature of the transformer that primary and secondary current 
are in opposition to each other. The secondary current of the trans- 
former, however, lags slightly less than 180° behind the primary cur- 
rent; that is, considering it in the reverse direction, is a leading cur- 
rent with regard to the primary current. The current in the armature 
in Fig. 3 is, therefore, a leading current with respect to the line cur- 
rent, and so not only does not add an additional lag but reduces the lag 
caused by the self induction of the field exciting coil. 

This motor then consists of a short circuited armature surrounded by 
two coils at right angles with each other and connected in series, as 
illustrated in Fig. 5; the one A,, purallel with the effective armature 
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Fig. 5.—Diagram of Eickemeyer Motor. 
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circuit, acting as primary of a transformer to induce the secondary ar- 
mature current; the other A,, the field exciting coil. The ratio of 
turns of the coils, n, to m, is the ratio of effective armature series 
turns to field turns, as discussed before. Obviously, these two coils 
can be replaced by one coil at an angle with the position of brushes as 
shown in Fig. 6, and the cotangent of the angle of the axis of this coil 





ary circuit, mechanically the same results would obviously be obtained 





with the position of the brushes is above ratio; that is, the smaller this 
angle the greater is the ratio of armature to field turns; that is, the bet- 
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Fig. 6,—Diagram of Thomson Repulsion Motor. 


ter the power factor of the motor. This motor is Professor Elihu 
Thomson’s repulsion motor. 

In the armature an e.m.f. is induced by the alternation of the mag- 
netic field, Mz, of coil A,, proportional to M,, and to the impressed fre- 
quency and in quadrature with M,, and an e.m.f. is induced by the ro- 
tation through the magnetic flux M,, of coil A,, proportional to M, 
and to the frequency of rotation and in phase with M,. These two 
e.m.f.’s must be equal and opposite, since the armature is short cir- 
cuited (neglecting the resistance and self inductive reactance of the ar- 
mature) and at synchronism. Therefore M, and M, are equal and in 
quadrature with each other; that is, in the armature of the motor, Fig. 
5, and therefore of the repulsion motor, Fig. 6. At synchronism a 
uniform rotating field exists and the hysteresis loss in the armature 
core is therefore zero at synchronism and at other speeds proportional 
to the difference between speed and synchronism; that is, to the slip, 
just as in the polyphase induction, motor, while in the motor, Fig. 2, 
the hysteresis loss in the armature core is proportional to the impressed 
frequency or the frequency of rotation, whichever is the higher fre- 
quency. The hysteresis loss of the repulsion motor is, therefore, lower 
than that of the same motor as compensated series motor. 

In Fig. 6 the magnetic flux in line with the brushes, which does not 
induce e.m.f. by rotation but only by alternation, is denoted by M,; 
the magnetic flux in quadrature with the brushes which induces e.m.f. 
in the armature by its rotation but not by the alternation of the flux, 
by M,; and the magnetic flux in the axis of the primary coil A, which 
is much nearer to M, than to M,, since a good power factor requires a 
small angle », by M. Mr. Steinmetz then shows mathematically that 
M, and M, are in quadtrature in phase and the ratio of their intensity is 
inversely proportional to the ratio of speed to synchronism. Fig. 7 


MAGNETIC FLUX 
OISTRIBUTION IN REPULSION MOTOR 
@ = 10’ 





Fig. 7.—Magnetic Distribution in Repulsion Motor. 


shows the two quadrature components, M and M, of the magnetic field 
of the repulsion motor for w = 16° and M = 1.0. 

That is, in the repulsion motor an elliptically rotating field exists 
which becomes circular; in other words a uniformly rotating field, at 
synchronism. Below synchronism the component M,, which induces 
e.m.f. by the rotation of the armature is greater than M,, the more the 





lower the speed. The flux M interlinked with the primary coil is, 
however, nearer to M, and therefore below synchronism, especially at 
low speeds. The magnetic flux which induces e.m.f. by the rotation of 
the armature and so represents the useful work, is greater than the 
magnetic flux which interlinks with the primary coil and so gives the 
lag of the primary current. This accounts for the high power factor of 
the repulsion motor at low speeds. 

The paper then proceeds to give a theoretical investigation of the re- 
pulsion motor considered as a transformer, the secondary of which is 
standing at a constant angle » with regard to the primary, so that mo- 
tion results from the repulsive thrust existing between primary and 
secondary. 

One of the deductions is that, unlike the plain series motor, which 
can never return power into the line, the repulsion motor when re- 
versed becomes a generator, consumes mechanical power as brake and 
returns electric power into the line, even at low speeds. Experiment 
verifies this feature. 

In discussing the mathematica! theory developed, it is stated that the 
primary exciting, primary self inductive and secondary self inductive 
impedances have been assumed as constant. While this is approxi- 
mately the case in the ordinary induction motor, it is not the case with 
the repulsion motor which works over a wide range of magnetic flux 
densities. 

With increasing load and thereby increasing current and decreasing 
speed, magnetic saturation is approached and causes a decrease of the 
impedances, which has to be taken into consideration in predetermin- 
ing the characteristic curves of such a motor. Furthermore the differ- 
ent component magnetic fluxes are affected differently by saturation. 
The flux, M, interlinked with the primary coil is approximately con- 
stant and therefore affected by saturation only indirectly, while the 
flux, M,, at right angles to the line of polarization of the secondary 
coil is approximately proportional to the load and so reaches saturation 
at high loads, and the impedances become thereby different in the 
different directions of the magnetic structure. 

The m.m.f.’s in the investigation were treated as vector quantities, in- 
dependent of their distribution around the periphery of the armature. 
This distribution, however, is different with the different m.m.f.’s. The 
m.m.f. causing the effective flux, M,, is due to a zone of the primary 
winding within the angle + » from the axis of the secondary coil, 
hence nearly a concentrated winding, which gives a flat topped flux 
distribution, while the flux, M,, in the direction of the axis of the 
secondary coil is that of a distributed winding or peaked. For the same 
m.m.f. the effective flux, M,, is, therefore, greater than the effective 
M,. Taking this into consideration, gives the motor somewhat better 
characteristics than calculated above. Owing to the different wave 
shapes of the fluxes, M, and M,, they are affected differently by satura- 
tion. The flat topped flux M, reaches saturation at a much higher 
value, but then over the whole range, while the peaked flux M, shows 
the effect of saturation at a lower value but then gradually, by a round- 
ing off of the peak. In the repulsion motor it is therefore not sufficient 
merely to consider the resultant m.m.f.’s as vectors, but their distri- 
bution in the air gap and the effect of saturation must be taken into 
consideration in the calculation and design of the motor. Mr. Stein- 
metz adds that an exhaustive investigation of this point has been made 
by his assistant, Mr. M. Milch, and may be communicated at a later 
date. 

The secondary circuit of the motor has been considered as the seat of 
two e.m.fs. induced respectively by the rotation through flux M, and 
by the alternation of flux M,. These e.m.f.’s., however, have no separate 
existence. At synchronism, for instance, the magnetic field is an ap- 
proximately uniformly rotating field and, therefore, no e.m.f. is in- 
duced in the armature conductors except that required to overcome the 
resistance. The secondary frequency varies with the load and thereby 
the secondary self-inductive reactance which we assumed as constant 
in the preceding discussion. Mr. Steinmetz says this is best taken into 
consideration by a theory developed by his former assistant, Mr. 8. 
Sugiyama, of Japan. The primary impressed alternating m.m.f. of 
the current J is resolved into two component m.m.f.’s. of half intensity, 
revolving synchronously in opposiég directions. If now a = the ratio 
of speed to synchronism, the two oppositely revolving components of I 
revolve with regard to the secondary system with the speeds (1 — a) 
and (1 + a) respectively. The same consideration applies to the second- 
ary m.m.f. J,, and in the secondary system we then have indtction at 
two frequencies, 1 — a and 1 + a, of which the former becomes zero at 
synchronism. That is, at synchronism the secondary current in the 
armature conductors is of double frequency, similar as in the ordinary 





single phase induction motor. At other speeds it is the superposition 
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of two currents of the frequencies 1 — a and 1 + a, respectively. This 
theory more closely allies the repulsion motor with the ordinary in- 
duction motor. Using the same values of secondary impedance, Z, for 
both components, obviously leads to identically the same equations as 
- given in the preceding. 

The complete investigation of the repulsion motor must also take 
into consideration the current flowing in the armature coil during the 
moment where the coil is short circuited by the brushes passing from 
commutator segment to segment. The m.m.f. of this short circuit cur- 
rent of commutation is at right angles to the axis of secondary 
polarization of current J,, hence has the angle of brush shaft— (90 — @). 





into consideration, essentially of the character of a repulsion machine 
with negative or generator brush angle of (90 — @) and very high 
effective secondary resistance. This term is very small or negligible 
at speeds up to a point somewhat beyond synchronism but becomes no- 
ticeable at speeds considerab)y above synchronism, due to the decrease 
of the main current at these speeds. The main effect of this phenomenon 
is that the power factor of the motor instead of increasing indefinitely 
with the speed up to 100 per ceni. at some very high speed (and then 
decreasing again slightly with leading current), reaches a maximum 
somewhere between 90 and 97 per cent., according to the constants of 
the motor, and then very slightly decreases with increasing speed, as is 
shown in the curve of the power factor of a repulsion motor in Fig. 2. 








** Invention.’’! 


—_— 


The single word which forms the title of this article is put between 
quotation marks because it has been used in a similar capacity during 
the last few days by Mr. J. Fletcher Moulton. The occasion was the 
delivery of an address as President of the Junior Institution of Engin- 
eers; and it is difficult to think of a more useful subject to put before 
junior engineers, or of a speaker more fitted to deal with it Noone has 
had more occasion to study the history of inventions than the great 
engineering K.C. It has been his business to trace the origin, develop- 
ment and working of many of the great mechanical processes of the age, 
not only in regard to their technical qualities, but also as to their finan- 
cial bearings. He has brought his unrivalled store of knowledge to bear 
in preparing a monograph for the guidance of young men that would 
have'cost very many times its weight in gold had it been an ‘‘ opinion ” 
prepared in the usual way. 
The junior engineers have been remarkably fort unate in filling their 
presidential chair with men of eminence, and it is curious to speculate 
what would have been the cost of its presidential addresses had the 
time of those who have prepared them been paid for at the usual rates. 
That remark does not by any means apply to this Institution alone: 
and it is extremely gratifying to think how freely eminent men of 
science give their time and energy to the disinterested instruction of 
fellow workers. The equivalent in money would represent many 
thousands yearly. 
Probably most engineers begin their career with golden dreamsof in- 
vention; or perhaps one should say, “‘ used to begin,” because the 
technical colleges turn out young men preternaturally knowing, and 
far too learned to attempt anything, A spice of ignorance is a help to 
the single handed inventor. How many enterprises in life would never 
be undertaken if one could see the difficulties to be grappled with be- 
fore success can be achieved. That is probably the reason—coupled 
with the fact that the layman escapes grooves—why new departures so 
often come from outside professional or trade circles. When one 
knows how very much has been done, one realizes the hopelessness of 
doing anything fresh. 

All that applies to the single handed inventor—the man who con- 
ceives an idea and attempts, unaided, to fashion it into an invention ; 
but the field for this class of work is daily becoming more and more re- 
stricted. Mr. Moulton, in one of the many wise apothegms contained 
in his address, says: ‘‘The growth of mechanical science ‘narrows as 
well as widens the inventor's field.” That is very true, and it may be 
added that the restriction is in fundamentals, whilst the widening is in 
detail. When Watt, who was not then an engineer, thought of the 
separate condenser, or Bessemer, who was not a metallurgist, conceived 
the idea that the carbon in molten pig iron could be burnt without ex- 
traneous fuel, they laid foundations so broad that the ground was cov- 
ered, and it remained for the edifice of invention to be perfected by 


painstaking investigation on orthodox lines, and the application of the 





1. Engineering. 


says the lawyers’ difficulties are greatest. 
Laws are confined to inventions, and it therefore becomes necessary to 


decide whether a new machine, or a modification of an old machine, is 
A corrective term must, therefore, be applied, taking this phenomenon | good subject matter for letters patent. 





work of many minds. The prospect of happy thought inventions 
naturally contracts as time passes; indeed, to return to our simile, there 
can be only one foundation, but the superstructure may be raised to 
tke height of many storys. Mr. Moulton truly says that the growth of 
mechanical science opens out to the inventor new possibilities; but 
every advance in knowledge takes from what belonged to the field of 
invention. 

Mr. Moulton raises the question, what is an invention? and here he 
The benefits of the Patent 


No definition of invention has 


ever been fixed; and none, in Mr. Moulton’s opinion, can be found 


which would be of the slightest assistance in a case of difficulty. ‘‘ It 
is very much,” the address adds, ‘“‘ like deciding whether a book be- 
longs to literature.” No one would deny it in the case of Ruskin’s 
** Modern Painters,” or assert it in the case of ‘‘ Bradshaw’s Guide.” 
These are extreme cases, easy to decide; but as the dividing line is ap- 
proached difficulty increases. ‘Some of the elements of a combination 
are altered so as to improve, but not essentially change its working. Is 
that a new invention? If it is only the substitution of mechanical ele- 
ments which are notoriously the equivalents of the old elements, the 
law is clear; but in any other cases it is treated as being a question of 
fact for the judgment of whatever tribunal has the duty of deciding.” 
It is good, therefore, to know that in this, as in many other questions, 
‘‘ovr Courts lean to the practical rather than the dogmatic;” other- 
wise invention might diminish to an undesirable extent, and though 
some would be glad if many inventors ceased from troubling, and the 
manufacturer were at rest, yet such rest would be stagnation, tending 
to decay. 

The German Patent Office inclines to a rigid test—that a new com- 
bination must produce a different technical result; whilst with us, to 
do the same thing better, or in a way so different that it gives the pub- 
lie a useful choice of means, may be sufficient to support the claim for 
invention. Mr. Moulton, in stating this, adds that he has little doubt 
that ‘if a case should arise in which a judicious selection, out of the 
list of known and notorious mechanical equivalents, gave an unforeseen 
and markedly superior result, the Courts would consider themselves 
free to hold it to be an invention.” Lord Watson has said: ‘‘ There are 
many things which you cannot say are, or are not, inventions till you 
have tried them.” 

Turning from the legal aspect of the subject, we find Mr. Moulton 
giving his youthful audience some excellent advice in connection with 
the financial or business aspect of invention. The well known Parlia- 
mentary dictum in regard to speech making —‘‘ Have something to say, 
say it, and sit down,” he would apply to the case of sanguine inventors. 
They often have something to say, and they say it, but they will not 
then sit down. Mr. Moulton would not have them rest on their oars; 
but they should remember that the value and reward of an invention 
come when it has been made practically serviceable to mankind, and 
that the invention itself is but perhaps the first, and probably not the 
most difficult, step in the process. We remember the words of a vete- 
ran engineer, we heard many years ago, when invention seemed the 
high road to fortune: ‘‘To take out a patent is to acquire the right to 
do an infinite amount of work.” Probably most young inventors 
think that the invention made and the patent secured, the rest is a mat- 
ter of routine. 

Unfortunately for themselves, and ofter for the world at large—but 
more especially for that small part of the world with which they come 
in contact—inventors are seldom good business men; but, more un- 
fortunately still, they often think they are. It would seem as if it were 
almost a contradiction in human nature for a man to be at once in- 
genious, imaginative, methodical and prudent. Too often the further 
he can see into a mechanical problem the more restricted his vision 
into the industrial problem. It is not so much the lack of natural tal- 
ent as that inventors can never let their inventions alone; they must 
always be patching and altering, pulling to pieces and building up 
again, striving for new effects when the old effects were good enough, 
so that the invention is ever in a state of flux; there is nothing sotid 
with which to build a business. Another stumbling block in the path 
of the inventor is the excessive affection he has for the offspring of his 
brain. Philoprogenitiveness is so strong that he thinks the world can 
hardly continue to spin without the aid of his heaven sent inspiration. 
How often we hear the expression: ‘‘'fhey must come to me, or shut up 
their works, when once my invention is introduced.” But yet (‘‘ there 
being no good to hurry ”) the great new departure lags year after year, 








and still the world spins as fast and as smoothly as before. 
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Another of the inventor’s enemies, allied to the first-named, is ver- 
satility. One idea leads to another, and that suggests another, until a 
chain is forged that stretches to a different province. The illustrious 
Babbage, to whom Mr. Moulton refers, was an example. A man of 
brilliant parts, with al] the advantages education and easy circumstances 
could afford, he travelled from one subject to another, and died with 
the greater part of his life’s work so incomplete that it could be brought 
to no useful end after his death. That, Mr. Moulton says—and few, if 
any, could speak with fuller knowledge—is the most common fault of 
inventors, ‘‘They have not the patience to develop their inventions to 
the stage of practical reliability, and they leave them useless, except to 
testify to the ingenuity of the mind that devised them.” To many, it 
may be added, that seems sufficient recompense. Inventors often work 
chiefly for fame, although, in the end, they are seldom content with so 
simple a reward. 

We have referred to the inventor who works single handed, the old- 
time ‘‘ingenious mechanic,” or the more advanced man of scientific 
attainments, striving to turn knowledge to useful ends. As industries 
become more complex, that class has less and less chance. Combina- 
tion is needed, longer experiment, a gathering together of the threads 
of thought proceeding from many minds. Apparatus, too, becomes 
more costly as it is more highly organized. All these things need 
wealth not often commanded by individuals; but beyond this a power- 
ful organization is required to break down existing interests and prej- 
udice before the invention can be transformed into a marketable 
thing. 

‘““Unvarying repetition is the key to commercial production,” Mr. 
Moulton remarks, ‘‘and the inventive genius yearns for change. 
* * * The strongest and most successful combinations are those in 
which both elements are represented in different individuals, the more 
practical being dominant.” In this matter, we are told, we are far be- 
hind our great rivals—Germany and the United States. In the former 
country we see this more plainly in the chemical industry. The one 
hundred research chemists of one large company have been often 
spoken of lately; and one of the most striking examples that could be 
brought forward is that of the development of the catalytic, er contact, 
process for the manufacture of sulphuric acid. This process was in- 
vented by an Englishman about 70 years ago, but, in spite of frequent 
attempts to work it commercially, remained an industrial failure until 
taken up by one of the great German manufacturing companies. By 
the research department of this firm it was perfected after years of 
strenuous labor, both in the laboratory and the works. How many 
trained chemists were engaged, and how much money was spent before 
success was achieved, is not generally known; but it may safely be 
said that only by a powerful organizat:on of capital and science could 
the present result have been reached, and the firm in question reap a 
rich harvest from their enterprise and foresight. 

In America, especially in the electrical industry, a similar course is 
followed by many engineering works, or by syndicates established for 
the purpose. The evolution of the linotype machine is an instance. 
Years were spent, and plan after plan was devised, only to be rejected, 
until at last suecess was reached. and the inventor, with those who sup- 
ported him, reaped their reward. Mr. Moulton tells us that in the 
United States men of inventive genius are maintained as part of a busi- 
ness organization for the express purpose of making inventions, which, 
when found of practical value, are exploited on a large scale. It is by 
this that he explains the successful machines of to-day, ‘‘ more especially 
those of a complex type or that form elements of a series, which are 
mainly of American origin.” Mr. Moulton sees no reason to think we 
are individually inferior to Americans in inventive faculty; but, he 
adds, ‘‘ unquestionably English capital is, as a rule, in less enterprising 
hands. * * * Our great business firms are inclined to put off taking 
up new inventions until competition has forced them to do so; and they 
are still less disposed to look on invention as forming an essential part 
of business.” 

It will be seen that the presidential address of the Junior Institution 
of Engineers contains matter that may be read with profit by those 
by no means juniors. Few have had more experience of invent- 

ors, and those who work inventions, than Mr. Moulton, and no one is 
in a better position to judge the weakness of our national procedure. It 
is too much the practice with us to underrate the value of invention, 
forgetful that it is the spring and source of all progress in the industrial 
arts. 








THE gas rate at Binghamton, N. Y., now rules at $1.25 per 1,000 cubic 
feet for all purposes. The output there for 1903, as compared with 1902, 
shows a gain of 28 per cent. 








Construction and Maintenance of Electric Current 
Carrying Wires. 
te 
In a paper read by Mr. A. S. Hatch, of the Detroit Electric Light 
Commission, at a session of the American Society of Municipal Improve- 
ments, the author said: 


Wires are divided into two classes: 


1. Those for telegraph, telephone and signalling purposes. 
2. Those for electric light and power purposes. 


These are classified as overhead and underground. 


1. Two pole lines bearing the same class of wires shall not be erected 
in the same street, avenue or alley, nor shall two pole lines of either 
class be erected on the same side of any street, avenue or alley. When- 
ever possible, all pole lines shall be built in alleys. 

2 Poles shall be set near to and within the curb and not nearer than 
10 feet from any hydrant. They must be at least 5 feet in the ground 
for a 30-foot pole, and not less than }th of their length for longer poles. 
Where pole lines intersect, there must be a pole used in common, when 
so required, unless otherwise specified in the permit. 

3. All poles now standing, or hereafter erected, shall be branded or 
stamped with the name or initials of the company owning them. Each 
group of cross arms, or where necessary the support of a single wire of 
different ownership must be distinguished by some characteristic mark 
or fastening, otherwise the owner of the pole will be held responsible. 

4, All poles erected in conspicuous places must be of such weight and 
dimensions and be painted such a color as may be approved by the 
Public Lighting Commission. 

5. Each line of poles must run on one side of the street only, unless 
special permission is given to cross. 

6. Cross arms must be at least 24 inches apart, strengthened by braces 
and designated by some characteristic mark if belonging to a company 
other than the one owning the poles. In Class-1, pins must be at least 
12 inches apart and inside pins 28 inches; in Class 2, inside pins 30 
inches: all others 14 inches. Where wires under Class 2 are taken from 
the main line at any angle, the outside pins must be steel or cored, or an 
iron guard placed between the outside pin and the end of the arm, 

7. All wires must be fastened upon poles or other fixtures with glass, 
porcelain or other insulators approved by the Commission, stretched 
properly and fastened with a tie of the same kind of wire or other fasten- 
ing approved by the Commission. Lines of wires at intersections must 
not pass through each other, but must be either above or below, prefer- 
ably Class 2 above that of Class 1. Upon all poles the lowest point in 
the wires suspended from them shall not be less than 25 feet from the 
ground. 

8. All wires which would naturally pass within 4 inches of any pole, 
building or other object must be attached to the same and insulated 
therefrom. All wires strung on house tops must be at least 7 feet from 
flat and 1 foot from the ridge of pitched roofs. The permit must be 
countersigned by the occupant on whose building it is desired to fasten 
the wires. 

9. Where wires of Class 2 are trained on thesame poles as Class 1 the 
different potentials must be at least 4 feet apart. If only one arm is 
needed, the two classes should be separated, one on each side of the pole. 
No wire can be trained on brackets or knobs. Guys must be in propor- 
tion to the Strain and not smaller than No. 8 Birmingham wire gauge 
and all angles must be guyed, the guys insulated, and where there are 
more than 4 wires in the line head guys must be used. 

10. Every line, pole or fixture must be kept in thorough order and 
repair, in conformity with these rules and regulations in every case, 
where possible, under the general permit for repairs (Rule 16), upon 
penalty of forfeiture of all permits not acted upon and a refusal to grant 
new permits until the rule is complied with, but no additional poles or 
wires can be erected under cover of repairs, nor shall any route or loca- 
tion be changed without a permit. 

11. All wires or current carrying conductors, poles, guys or apparatus 
belonging to any person, firm or corporation that may be found danger- 
ous to life or property or intruding othe rights of citizens or other cor- 
porations must be remedied by the owners thereof when notified. This 
applies to any damage to sewers, conduits, cables, gas or water pipes, by 
electrolysis or otherwise. - 

12. All wires of Class 2 must be secured to insulating fastenings and 
covered with an insulation easily abraded and waterproof, approved by 
the Commission. Whenever the insulation becomes impaired it must 
be renewed immediately. 

2 All connections with pole lines for service in either class must be 
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made at right angles to the line where possible, and connections to 
buildings shall be run straight across to buildings, where possible, and 
then down, and the insulation must be preserved throughout the entire 
circuit. 

14. No electrical conductor shall be erected, maintained or placed 
overhead or underground without a permit in writing therefor being 
first obtained from the Public Lighting Commission, and before such 
permit is issued the person, corporation or company wishing to place or 
maintain said wires shall make application to said Commission, in 
writing, stating the size of said wire, the purpose for which it is intended 
and the character of the current it is intended to convey; also a plan or 
description showing the position to be occupied and general arrange- 
ment. 

15. All owners are authorized and directed to make necessary repairs 
to their lines of conductors, and permits for such repairs will be granted 
by the Commission upon application. In case of emergency repairs 
may be made without permit, but a report of such repairs is to be for- 
warded within twenty-four (24) hours after the making of the repairs 
and a regular permit taken out at that time. 

16. Where notice has been given of underground accommodations 
and the notice of time required by law has elapsed, companies owning 
or operating overhead lines are not authorized to make any repairs or 
connections, or t» go upon the poles bearing such wires for any pur- 
pose whatever except to remove said lines in conformity with the 
direction of said Commission. 

17. The amount of wire allowed for service connection from a pole 
to a building shall not exceed 130 feet between supports, except by 
special permit. 

18. The person, firm or corporation owning or controlling poles in 
any street, alley or public place in the city of Detroit must allow the 
same to be used by other persons, firms or corporations operating wires, 
cables or conductors for electrical service when authorized to do so by 
the Commission on tender of proper compensation to be determined by 
agreement between the parties interested. Ifthe present capacity is 
not sufficient for both lines and unless otherwise agreed upon between 
them the party desiring accommodation may rebuild the line of poles 
and rent contracts to the owners of the previously existing lines at 
terms to be agreed upon between the parties. In default of any agree- 
ment between the parties interested, the matter may be referred to the 
Public Lighting Commission for arbitration and their decision is to be 
final. 

19. Any person, firm or corporation in accepting any permit from 
the Public Lighting Commission hereby binds himself or themselves to 
the acceptance of any provisions specified in any rule established or to 

be established by the Commission, unless it is specifically excepted in 
the permit. The Public Lighting Commission reserves the right to 
alter or add to these rules as it may desire at any time. 

20. It shall be the duty of the Public Lighting Commission to turn 
all money received under this ordinance into the Public Lighting fund 
of the city of Detroit. 

21. No person, firm or corporation shall train wires, erect poles, build 
conduits, manholes, hand holes or make any alterations whatever in 
electric line equipments without first notifying this Commission in 
writing giving a description with diagram of the proposed work, allow- 
ing ample opportunity for inspection, and receiving from said Com- 
mission a written permit to do the work described. All such work, 
equipment, alteration or addition shall be done under the supervision 
of and subject to the inspection of said Commission. Upon finding the 

work to be done according to such rules and regulations, the Commis- 

sion shall certify and place the record thereof on its books, maps, 
cards or diagrams, but no such equipment shall be used by anyone 
until such certificate shall have been given by said Commission in 
conformity therewith. 

22. Any firm or corporation who shall make contact to poles or other 
property of the Public Lighting Commission, Police or Fire Commis- 
sions without having obtained a permit for the same from the Public 
Lighting Commission shall pay a fine of $3 for each such unauthorized 
contact and no further permits shall be granted to said person, firm or 
corporation until the aforesaid fine or fines are paid. 

23. Owners of lines of poles or of buildings shall remove therefrom 
all dead wire or wires fastened thereto in violation of these rules, when 
notified to do so by the Public Lighting Commission within a reason- 
able time to be expressed in the notice; on failure to do so the Public 
Lighting Commission will proceed to remove the same. 


Many details can be added to these rules, if necessary to fit Jocal con- 
ditions, 


ITEMS OF INTEREST FROM VARIOUS LOCALITIES. 


—[— 


ACCORDING to the New York Sun, Mayor McClellan’s bill for the regu- 
lation of trading and dealing in gas in New York city, which is now before 
the State Legislature, is about like this: ‘‘ The bill was prepared by Cor- 
poration Counsel Delaney, and Senator Foley will introduce it in the 
Senate and Assemblyman Miller will present it in the{Lower House. 
It consists of two amendments to the charter of the city of New York. 
The first section amends Sec. 519 of the charter, which deals with the 
powers of the Commissioner of Water Supply, Gas and Electricity. It 
extends the supervision now exercised by the Commissioner over electric 
meters so as to include gas meters as well. Under its terms the Com- 
missioner is to cause tests to be made of all meters in use in the cily for 
measuring the quantity of gas, as well as elettricity or steam, furnished 
by any corporation or person, It provides that thereafter no corpora- 
tion or person shall furnish or put in use any gas, electric or steam 
meter which shall not have been inspected, approved and sealed by in- 
spectors appointed by the Commissioner. Every gas company must 
keep on its premises proper apparatus for testing and proving the accu- 
racy of meters furnished by it for use. Whenever a meter has been in- 
spected the inspector shall attach thereto a seal or stamp with his name, 
the date of the inspection and a statement as to whether or not the meter 
is accurate. “The Commissioner of Water Supply, Gas and Electricity 
is to cause every gas meter in use or intended to be used to be tested at 
least once in every year, and an accurate and detailed report of the con- 
dition of each meter is to be kept as part of the records of the depart- 
ment. Whenever a meter is found defective the Commissioner must 
order it removed and replaced by one which has been attested and ap- 
proved. Meters in use are to be reinspected and tested on the written 
request of the consumer or of the company, in the presence of the con- 
sumer if desired. If the meter is found defective to the prejudice or 
injury of the consumer, the removal, inspection and replacing of the 
meter shall be without expense to the consumer, but in all other cases, 
except where the change is beneficial to the company, he shall pay the 
reasonable expense of the inspection. An amendment to this section 
permits the inspectors of the Department of Water Supply, Gas and 
Electricity at all reasonable times, on exhibiting written authority from 
the Commissioner, to enter ahy dwellings, store or building lighted with 
gas for the purpose of inspecting the meter, pipes, fittings and works 
and the quality of the gas supplied, and any person who hinders such 
inspector shall be guilty of a misdemeanor. The Commissioner may 
adopt such rules and regulations and may direct and compel the use of 
such meter or other mechanical device as in his judgment may be neces- 
sary for the purpose of recording the quantity of gas consumed and con- 
trolling and regulating the pressure of gas or other substance into the 
pipes or other apparatus used in the distribution of gas. It will be the 
duty of every person or corporation supplying gas to consumers to com- 
ply with such rules, and a failure to doso is madea misdemeanor. The 
second section of the bill amends Sec. 522 of the charter, under which 
the Commissioner of Water Supply, Gas and Electricity now tests the 
quality of gas. It strikes out the restriction that the Commissioner may 
not inspect the gas oftener than once a week, and permits him to make 
tests as often as may be necessary. It eliminates also the requirement 
that three consecutive tests must show an illuminating power less than 
the standard before a fine may be imposed, and makes it the duty of the 
Commissioner to impose a fine whenever such a test shows that the gas 
is below the standard. The amount of the firme is raised by the amend- 
ment from $100 to $500. It is provided that an accurate record of all 
such tests shall be filed with the Department of Water Supply, Gas and 
Electricity. As an auxiliary to this bill the Corporation Counsel has 
drawn an amendment to Article VI. of the Transportation Corporations 
law, by which all the powers now exercised by the State Inspector of 
Gas Meters are conveyed to the Commissioner of Water Supply, Gas 
and Electricity in the city of New York. This bill also will be intro- 
duced in the Legislature this week. The Mayor said that while it was 


meet Governor Odell in a spirit of co-operation. He felt confident that 
the bill would have the support of the Democratic members from the 
city of New York and hoped that a majority in the Legislature would 
look on it with-favor.” 





THE corporate title of the Humphrey Mfg. and Plating Company, of 
Kalamazoo, Mich., has been changed to that of the Humphrey Com- 
pany. The address remains the same. 





WRITE to the C. W. Hunt Company, of West New Brighton, N. Y., 





for a copy of its ‘“‘ Industrial ” Railway Catalogue. In it will be found 


not in his‘province to suggest measures to the Legislature, he hoped to - 
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descriptions, well illustrated, of many things that go to complete a fin- 
ished gas works. 





A WELL-KNOWN gas man who has to do with the external business of 
the York (Pa.) Gas Company, incloses a copy of the York Gas Herald, 
dated the 25th inst., the columns of which hold the following invitation 
to the pupils of the schools of the city from whence the paper derives 
its name: ‘‘The boys and girls who attend the public or private 
schools of York are invited to write essays or newspaper articles suit- 
able for publication in the Gas Herald in competition for cash prizes 
as follows: $10 for the best article; $5 for the second best; $2.50 for 
the third best. All other articles accepted for publication will be paid 
for at 50 cents each at time of publication. Those who desire to con- 
tribute must be governed by the following conditions: 


‘1, (a) cooking with gas; (b) the gas range; (c) our gas range; (d) 
gas vs. coal for cooking; (e) practical uses to which gas may be put and 
their advantages. 

‘2. Do not write less than 200 words nor more than 500. Write on 
one side of the paper only. 

‘3. Your name must not appear in or at the end of your article. 
Write your name and address upon a separate piece of paper or a card, 
and inclose in a blank envelope, sealing same securely. Inclose the 
sealed envelope with your article in another envelope and mail to Gas 
Herald, Gas Office, York, Pa. When your article is received we will 
give it a number and place the same number on the accompanying en- 
velope. After the articles are examined and the winning ones selected, 
the envelopes bearing the number of the articles will be opened and the 
awards made. 

‘*4, The contest will close Thursday, February 25, 1904. All articles 
must be in on or before that date. 

‘*5. Any boy or girl who is attending any school, high, grammar, 
college, academy, business, parochial or others, may send in an article. 
The subject matter may treat of actual experiences in the homes of 
those who use gas, or the results of investigation on the part of those 
who do not use gas. Get information from: Mother, father, the cook, 
and from friends and neighbors. Competent and disinterested judges 
will select the winning articles without knowing who the writers are. 
Be sure to follow instructions contained in second condition. Results 
of the contest will be published in the March issue of the Herald.” Also 
inthe A. G. L. J. 





AT the annual meeting of the shareholders in the St. Paul (Minn.) 
Gas Light Company the officers elected were: Directors, F. M. Auer- 
bach, E. A. Young, G. H. Prince, Crawford Livingston and Emerson 
McMillin; President, A. P. Lathrop; Vice-President, Kenneth Clark; 
Secretary and Treasurer, J. P. Crowley. 





At the annual meeting of the United Gas and Electric Company’s 
shareholders, the headquarters of which are in San Francisco, Cal., the 
following officers were elected: C. E. Green, W. Gregg, Jr., R. J. Davis, 
C. H. Pennoyer and J. E. Green; President, J. E. Green; Vice-Presi- 
denr, C. E. Green; Secretary, C. H. Pennoyer; Assistant Secretary, E. 
B. Lilles. 


Tue Kewanee (Ills.) Light and Power Company has agreed to expend 
$50,000 on its gas plant this season. At least its shareholders have 
authorized such expenditure. Mr. Xenophon Caverno will have charge 
of the reconstruction. 





Tae Fall River (Mass.) Gas Company has decided to move its office 
quarters to the Bennett building, the completion of which is announced 
for the Ist prox. It will have the handsomest offices of any ordinary 
corporation in Fall River, the main service room or customers’ quarters 
being located on the ground floor. 





Mr. J. Murray Howe has been appointed by the Board of Gas and 
Electric Light Commissioners of Massachusetts as the real estate expert 
who is to Value such matter on account of the proposed consolidation of 
the various Boston Gas Companies. 





AT the annual meeting of the New Britain (Conn.) Gas Light Com- 
pany the officers elected were: Directors, A. J. Sloper, H. E. Russell, 
G. M. Landers, E. N. Stanley, John Walsh and F. M. Travis; Presi- 
dent, A. J. Sloper; Treasurer and Secretary, H. T. Sloper. Messrs. 
Walsh and Travis are new members on the Board, the number of 
which was ordered changed by a by-law from 4 to 6. 





Tue East Boston (Mass.) Gas Company has declared the usual semi- 
annual dividend of 3 per cent., payable on demand. 


THE gas and electric lighting plants of Salisbury, N. C., have been 
sold to those interested in the propagation and maintenance of the 
Salisbury-Spencer Light and Railway Company. 





Mr. CHARLES A. TUCKER has been appointed Treasurer of the Laclede 
Gas Light Company, of St. Louis, Mo. He was formerly in the service 
of the New Haven (Conn.) Gas Light Company. 





Mr. J. R. HuNTING, formerly in the service of the Denver (Col.) Gas 
and Electric Company, has been appointed Manager of the new busi- 
ness department of the Lincoln (Neb.) Gas and Electric Company. 





Mr. JAMES Donovan, Acting Superintendent of Lamps for Boston, 
Mass., in his report respecting the operations of his department for the 
year 1902, among other things says: ‘‘ Mr. John Drohan, who was ap- 
pointed Superintendent of the Department for the term ending May 1, 
1903, died on Saturday, August 9, 1902, and the present Acting Super- 
intendent assumed charge of the Department from that date. The 
amount appropriated for this Department for the financial year ending 
on January 31, 1903, was $775,000, and there was expended $772,079.16, 
leaving a balance of $2,920.84, which was transferred to other depart- 
ments. In order to keep within the sum appropriated by the City 
Council for this Department, it became necessary from time to time to 
temporarily discontinue lighting 426 are lamps in various sections of 
the city. These lamps were located principally upon the parks and 
parkways, and upon such streets where after inspection it was con- 
sidered that they might be temporarily dispensed with and at the same 
time not cause too much inconvenience to the public. A portion of 
these lamps are still cut out. The amount paid for lighting the electric, 
gas, and naphtha lamps in 1902, as compared with that of 1901, is 


shown as follows: 
1902, 1901. 


Paid for electric Jamps...... $423,837.19 $431,357.09 

Paid for gas lamps ......... 273,239.48 264,454.11 
54,625.81 55,603.83 

An increase of $8,785.37 for gas lamps, a decrease of $7,519.90 for elec- 
tric lamps, and a decrease of $978.02 for naphtha lamps. The number 
of new lamps installed has of necessity been small, and only such un- 
derground work that has been absolutely required has been attended to. 
There have been installed during the year 267 new lamps of all kinds, 
and 26 lamps have been replaced. 

‘*The new gas lamps erected have been located principally in Rox- 
bury, Dorchester, West Roxbury, and Brighton; the new common 
naphtha lampsin West Roxbury; the new Welsbach naphtha lamps 
in West Roxbury and Dorchester; the new arc lamps in Brighton, 
City Proper and Roxbury, and all of the new Kitson lamps in Dor- 
chester. The lighting with incandescent lamps of the Traverse street 
subway, between Canal and Haverhill streets, has been assumed by 
this Department, also the lighting of the steps leading from Brooks 
street to Faneuil station, Brighton. Gas lamps have been substituted 
for naphtha lamps where the gas mains have been extended in Dor- 
chester, West Roxbury, South Boston, Roxbury, Brighton, and East 
Boston, to the number of 94. Forty-nine common naphtha lamps in 
West Roxbury, 28 in South Boston and 26 in Dorchester have been 
changed to Welsbach naphtha lamps. The locations of 26 gas lamps, 
of 65 naphtha lamps, 28 arc lamps and 1 Kitson lamp, also 4 gas 
brackets, have been changed by reason of building alterations, street 
changes, or for the better lighting of the streets. Thirty-eight gas and 
44 naphtha lamp posts have been straightened; 115 gas, 34 naphtha, and 
9 arc lamp posts have been reset to line and grade; 105 gas, 19 naphtha, 
46 arc, and 1 fire alarm lamp posts have been removed from the streets; 
also, 27 gas and 3 naphtha brackets have been removed from the walls of 
buildings. Two hundred and forty-two posts have been set for the new 
gas, naphtha, arc and Kitson lamps; 17 posts have been set in place of 
broken ones, and 21 posts have been set in place of brackets. The 
locations of 138 lamps of all kinds have been abandoned and the lamps 
removed. Two hundred and eight gas services have been relaid or 
repaired; 18 services have been reconnected with new mains; 170 ser- 
vices have been removed and cut off 4 the main; 234 new services have 
been laid and many services that have become obstructed from various 
causes have been cleared. 

** At present there are 9,124 Welsbach gas lamps in use, paid for at 
the rate of $30 per lamp per annum. The contractor furnishes Wels- 
bach boulevard lanterns, burners, mantles and gas—also the lamp- 
lighters; and the city provides for the setting of the lamp posts and has 
service pipes laid from the gas main to the top of the lamp posts. The 
public lamps are burned every night throughout the year; a total of 





3,828 hours for each lamp.” 
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The Market for Gas Securities. 
eg 


The net result of the trading in Consolidated 
for the week was a gain of a point, and that 
was registered at the close to-day (Thursday), 
the last sale having been made at 191. Trans- 
actions were on a very heavy scale, the tally 
sheets showing the disposal of 34,002 shares. 
People in the market have finally analyzed the 
provisions of the proposed amendments to the 
laws relating to the sale of gas in New York. 
Brooklyn Union is dull and unchanged. 

The outside market is very uneven. Of 
course, the terrible calamity at Baltimore puts 
figures on Consolidated of that city out of the 
reckoning, and he indeed would be a wise one 
who could figure its loss since the main point 
therein must refer to output losses that will 
last for perhaps 2 years. Peoples, of Chicago, 
is at the figures of last week. Massachusetis 
gas, preferred, is 80 bid. 





Gas Stocks. 





Quotations by George W. Close, Broker and 
Dealer in Gas Stocks, 


16 Watt Srreer, New Yorx Orry. 
Feprvary 15, 


@@~ All communications will receive particular atten- 
tion. 


«~The following quotations are based on the par value 
of $100 per share. 


N. Y. City Companies. 


Equitable Bonds, 6’s........ 1,000,000 

** 1st Con. 5’s....... 2,300,000 
Metropolitan....... .... eeee 658,000 
Mutual seesccce seeeeeceeeeee 3,500,000 
Municipal Bonds....-...++++ 750,000 
New Amsterdam Gas Co... 

Bonds, 5°S ....+sse++ee0+ 11,000,000 
Northern Union, Bonds,5’s. 1,250,000 
New York and East River. 

Bonds 18t §’8......+se002 3,500,000 

** 1st Con. 5’s....... 1,500,000 
Standard........ssesecessees 5,000,000 

Preferred..... coseceeses 5,000,000 

Bonds, ist Mortgage, 5’s 1,500,000 
Yonkers ...ccccoccccescccess 299,650 

Out-of-Town Compantes. 
eran Union ......+++0e. 15,000,000 
** Bonds (5's) 15 000,000 
Bay State.......sseceeee-- 50,000,000 
‘* Income Bonds..... 2,000,000 
Binghamton Gas Works... . 450,000 

a lst Mtg.5°s ...00. 509,000 
Boston United Gas Co.— 

ist Series 8. F. Trust.... _ 7,000,000 

sa Cl -  .... 8,000,000 
Buffalo City Gas Co........ 5,500,000 

id ** Bonds, 5°s 5,250,000 
Capital,Sacramento.. .... 500,000 

Bonds (6°8).....sseee0e- 150,000 
Chicago Gas Co. Guaran- 

teed Gold Bonds ....... 7,650,000 


Cincinnati Gas and Electric 
CO... .45+ eneecetcves sesceeee 29,500,000 
Columbus (O. ) Gas Co., ist 


Mortgage Bonds.......... 1,500,000 
Columbus (O.) Gas Lt. & 

Heating Co....scsee0..-s- 1,682,750 

Preferred......s.0s++-.. 3,026,500 
Consumers, Jersey City 

Bond ....ccccce--secccces 600,090 
Consumers, Toronto........ 1,700,000 
Consolidated, Baltimore... 11,000,000 

Mortgage, 6’s........... 3,600,000 
Chesapeake, ist 6's. .... 1,000,000 
Equitable, ist 6's. ...... 910,000 
Consolidated, ist 5°s.... 1,490 000 
Consolidated GasCo.ofN.J. 1,000,000 
“: Con. Mtg. 5’s...... 380,000 
Consolidated G. & E. Co.'s. 
Little Falls, N.Y.......... 90,000 
DE cccandncncn cues sve: 75,000 
Detroit City Gas Co........ 4,825,500 
** Prior Lien 5°s....... 5,603,000 
Detroit Gas Co., 5°s.... .... 302,000 
>. 90. OB. cx00e- 16,000 
Equitable Gas & Fuel Co. 7 

Caicago, Bonds........... 2,000,000 
Essex and Hudson Gas Co. 6,500,000 
Fort Wayne ..........+++++. 2,000,000 

“ Bonds....... ++» 2,000,000 
Grand Rapids Gas Lt. Co. 

Let Mtg.5°S........ceeeeee+ 1,225,000 
SEINE. wacccmsscadccccoss 750,000 
Hudson County Gas Co., of 

New Jersey......sssee0++ 10,500,000 

ws Bonds, 5’s...... 10,500,000 
Indianapolis...... ....ssee0. 2,000,000 
bd Bonds, 6’s....... 2,650,000 
Jackson Ga8 CO......eeeees 250,000 
SS Bab MAE. B'S... ccc 290,000 

Kansas City Gas Light Co., 
of Missouri............... 5,000,000 
Bonds, ist 5°s............ 3,822,000 
Laclede, St. Louis .......... 10,000,000 
Preferred............+.. 2,500,000 
Bonds .......00+ seeeeess 10,000,000 
Lafayette Gas Co., Ind..... 1,000,000 
Bonds .....005 cesses sees 1,000,006 
Louisville..........eseee00+. 2,570,000 

Madison Gas & Elec. Co. 
“* ‘1st Mtg. 6’s......... 350,000 

* 6 per cent. scrip, 
due 1910,....c006 100,000 
Montreal, Canada ...... sees 2,000,000 
Nashville Gas Lt. Co........ 1,000,000 


Newark, N. J.,Con.GasCo. 6,000,000 

Bonds, 6°S .......00++ «+. 4,600,000 
Now Haven......sseeseeeess 1,000,000 
Peoples G. L. & Coke Co.. of 


Chicago........sss.e000+ 25,000,000 
Peoples Gas Lt. & Coke Co., 

Chicago, lst Mortgage.... 20,100,000 

2d ” ---. 2,500,000 

Rochester Gas & Elec. Co.. 2,150,000 

| ae 2,150,000 

Consolidated 5's coceeess 2,000,000 


San Francisco, Cal. ........ 15,800,000 
St. Joseph Gas Co. 





Capital. Par. Bid. Asked. 
Consolidated ...........++++.$78,177,000 100° 180% 192 
Central Union, Bonds, 5's. . 3,000,000 1,000 104 -106 


“* 1st Mtg.5°s........ 751,000 


1,000 
1,000 


100 
1,000 
1,000 
1,000 

100 

100 


1,000 
500 


100 
1,000 


100 
100 


1,000 


106 


100 
1,000 


100 
50 
1,000 
1,000 
100 


1,000 


1,000 
25 


100 
1,000 
1,000 

50 
50 
100 


1,000 


105 a 
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116 117 
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118 115 
8/16 % 
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28 30 
93 96 
82 85 
474% 50 
436 4% 
65 69 
35 
104 104% 
9734 +98 
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100 102 
218 225 
118 
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15 17 
86 90 
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ah 50 
99% 100 
75 Tika 
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ee 101 
89 40 
55 
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245 265 
25 es 
101 103 
55 65 
103% 106%. 
73 7 
101 102}, 
oe 36 
102 104 
79 90 
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10944 110 
ee 60 
60 65 
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85 87 
218 18434 
110 oh 
56 58 
105 = 105%, 
64 70 
$934 100° 
104 
88 
118 be 
87% 90 
ee 55 
92 9646 


St. Paul Gas Light Co...... 1,600,000 100 4 47 
lst Mortgage 6’s........ 650,000 1,000 113 116 
Extension, 6'8,......000. 600,000 1,000 112% 115 
General Mortgage, 5’s.. 2,465,000 1,000 92 93 

Se 1,975,000 100 46 48 
Bonds.......csessseseess 2,047,000 1,000 4 96 

Washington, D.C .........- 2,600,000 20 27734 278% 
First mortgage 6’s...... 600,000 es oo oe 

Western, Milwaukee........ 4,000,000 > am 

Wilmington, Del...... ecccce 600,000 50 86230 
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CHARGING BARROWS & COAL WAGONS. 


Kerr Murray Mfg. Co., Fort Wayne, Ind................. 272 
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C. M. Keller. Columbus, Ind,..,.........sccsccccscsccceee 271 
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Adain Weber Sons, New York City............- esephens 268 
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Wanted, Position 
AS MANAGER 
Of gas, or gas and electric light plant, by a 
man who can show first-class results in for- 


mer positions. South or Southwest preferred, 
1494-tf Address, **T. W ,” care this Journal. 


WANTED, 


By a young man, who is at present manager 
of a gas company in a city of 35,500 popula- 
tion, a position as manager or superintendent 
of a gas company in a city of from 30,000 to 
60,000 population. 

1493-9 Address, BOX 186, NEW BEDFORD, MASS. 


Position Wanted 


As Manager or Superintendent, 
By a young man familiar with construction 
and operation of coal and water gas plants, 
under high or low pressure system of distri- 


bution. Best of references furnished. 
1493-5 Address, ** S.,"’ care this Journal. 























WANTED, 


Position as Superintendent of Coal Gas Works, 


By a young man, in city of from 10,000 to 30,000 inhabitants. 
Up-to-date in handling regenerative benches and economical 
management Large experience in developing new business. 
Has successfully handled different plants. Increased output 
30 per cent. last year through sale of gas arcs, stoves and 
other appliances. Proper place where business eeds build- 
ing up. References, leading gas men and former employers. 
1496-3. Address, ‘* E. J. H.,”’ 2507 N. B’way, St. Louis, Mo. 


enor UR. 


Situation Wanted. 


EXPERIENCED MANAGER. 
Thoroughly familiar with every department of the business. 
Coal or water gas. Successful in economical operation and 
development of new business. Can guarantee results. 
Young man. Excellent ref rences. 

1495-3eot Address, ** DIVIDENDS,” care this Journal. 


WANTED, 


Sober, Married Man,to Act as Working 
Foreman 




















Inretorthouse. Must thoroughly understand 
half-depth regenerator furnaces. 
1496-4 Address, ** M. C. G.,”’ care this Journal. 


ENGINEER WANTED. 


Competent Young Engineer for Coal 
Gas Plant, 


Which will make 50,000,0'0 cubic feet per year, and probably 
100,000 C00 per year within the next five years. Much larger 
fu ure for right man. Give age, experience, and salary re- 
quired. Address, ** L. G.,”’ 

1495-5 Care this Journal. 


WANTED, 


A Practical Gas Man, 
With Some Money 


To put into the business and take the active management, in 
one of the best small cities in the United States. Address, 
with references, and the amount you would invest, 


1497-2 *\S. J. G.,” care this Journal. 


GAS PLANT FOR SALE. 


A COAL GAS PLANT, in a progressive and 
growing city of 12,000 people. An excel- 
lent opportunity for a man with a small 
capital. Address, “ P. D. S.,” 


1495-4 Care this Journal. 


FOR SALE. 


500 THREE-LIGHT METERS. 


















































Address the 
WATERTOWN GAS LIGHT COMPANY, 
1495-4 WATERTOWN, N. Y. 
FOR SALE. 
————$=——— 


Complete 10-foot set of gas apparatus. 
Condensers, washer, tar extractor, 
Purifiers, valves and dry center-seal. 





tae Perfect condition ; can be exam- 
ined here. 


NORTH ADAMS GAS LIGHT CO,, 
1493-tf NORTH ADAMS, MASS 


FOR SALE—GAS APPARATUS. 


teninmaaligfiniitiaas 

Two }-foot, U. G, I. water gas sets, complete, with scrub- 
ber, condenser, seals, seal pots, oil heater, pressure 
gauges, bl@st pipes. etc. 

Two oil pumps, two oil tanks, 2 feet by 5 feet. 

One hydraulic elevator. 

One Fairbanks scales. 

One iron operating floor, 27 feet by 35 feet. 

One iron stairs, 

Two Aturtevant fans, 

Two high-speed engines, 

One iron blower room floor, 12 feet by 15 feet. 

Two purifying boxes, 10 feet by 12 feet by 1% feet. 


Address, PORTLAND GAS COMPANY, « 
1496-2 Portland, O 
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Continental Iron Works, Brooklyn, N. Y.........-..-. 274 
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The Connersville Blower Company, Connersville, Ind... 273 
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ELECTRICAL APPARATUS. 
Wm. Heury White, New York City.......... ....ceseeee 275 
PURIFIER SCREENS. 

John Cabot, Hoboken, N. J.....00 sescee.-+sc0cces- e000. 200 

GAS STOVES. 
Abendroth Brothers, New York City...........secsseeees 260 
American Meter Co,, New York and Philadelphia,...... 265 
American Stove Co., Cleveland, O ..........sssseeceseees 256 
Detroit Stove Works, Detroit and Chicago...........se0. 278 
Keystone Meter Co., Royersford, Pa........ ...+.-essees 278 
Maryland Meterand Manufacturing Co., Baltimore, Md. 278 
Nathaniel Tufts Meter Co., Boston, Mass............+00. 278 

HOT WATER HEATERS. 
Abendroth Brothers, New York City.............sseeeees 260 
Humphrey Co., Kalamazoo, Mich..........00...+.sssee08 264 
' GASHOLDER TANKS. 

Pe OTe 262 

GASHOLDERS. 
Bartlett, Hayward & Co., Baltimore, Md..........ssse0 273 
Continental Iron Works. Brooklyn, N.Y..........ees0s. 274 
Cruse-Kemper Co., Philadelphia, Pa. ............seeeees 259 
Davis & Farnum Mfg. Co.,Waltham, Mass...... ....... 212 
Deily & Fowler, Philadelphia, Pa.................seeeees 276 
Economical Gas Apparatus Construct’n Co.,Toronto,Ont. 264 
Kerr Murray Mfg. Co., Fort Wayne, Ind...... ....sse00. 272 
Logan Iron Works, Brooklyn, N Y.........s-sseeseeeees 276 
R. D. Wood & Co., Philadelphia, Pa..........005.-s.s00e 274 
Riter-Conley Mfg. Co., Pittsburg, Pa........ seonnes Oi 278 
Stacey Mfg. Co., Cincinnati, O........ ...ccrscsceceseese 275 


} STORAGE TANKS, 
Stacey Mfg. Co., Cincinnati, O...ccccccccccccccccccseccecs # 275 


FREDERIC EGNER, 


] 
hata ~ Bnegeineecr, 


WASHINGTON BANK BUILDING, I2TH 
& G STS., N. W., WASHINGTON, D.C., 


National Paint Works, New York City.............00.... 272 | | May be consulted with reference to estimates of cost for 
new, or appraising actual value of existing works; utility 

of proposed or patented processes; relative earning power 

PATENTS, TRADE-MARKS, COPYRIGHTS. to capitalization, and management. Will NOT undertake 


| to furnish apparatus or material, or to contract for the 
Royal E. Burnham, Washington, D. C............. esses 260 | | erection of works. 


BROWNHOIST GRANES| 


FOR LIFTING PURIFIER COVERS IN GAS HOUSES. 


See. WRITE FOR PARTICULARS. __ em, 


The Brown Hoisting Machinery Co., 


1436 St. Clair Street, ea O. 
217 Havemeyer Building, New York. 


PAINTS. 






































The rapid and economical handling of 
coal and ashes is a necessity to profitable 
and progressive manufacturing. 

It is best achieved by the use of 


LINK-BELT convevors 





LINK-BELT ENCINEERINC Co., 
NICETOWN, PHILADELPHIA. 
NEW YORK: 49 Dey St. 


CHICAGO: Link-Belt Machinery Co. PITTSBURG : Park Building. 

















A NEVERBREAK! 


No. 741 


“TEW PROGESS” 


PRONOUNCED BY EVERY CAS MANACER WHO HAS SEEN IT 


THE “SMOOTHEST” PIECE OF MECHANISM 


EVER PRODUCED IN THE GAS STOVE LINE. 


Have You Seen it? The Price is Right. 


STANDARD LIGHTING C0. DIV. 


OF AMERIGAN STOVE GO., 
CLEVELAND, O. 








EFiELD’S ANALYSIS 
E*or the Year 1902. 


An Analysis of the Principal Gas Undertakings in England, Scotland and Ireland. 


Being the 34th Year of Publication. 


COMPILED AND. ARRANGED BY JQOuHtIN WA. E'IEsL.D, 
Secretary and General Manager of The Gas Light and Coke Company, London. 


PRICE, 85S. 


A. M. CALLENDER 


FOR SALE BY 


& CO., 42 PINE ST., NEW YORK CITY. 





ninth 


a a 





wt 


Ad 
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OO PER GENT. AIRY 10 PER GENT. GAS! 


NO. 5 LINDSAY LAMP. 














BEST BURNER......BEST GLASSWARE......,BEST MANTLE. 


+SEE 
++ 


CAUTION! 


SEE THAT THE NAME 


“LINDSAY” 


IS STAMPED ON THE BURNER. 


CAUTION! 


THE BEST RESULTS CAN 
BE OBTAINED BY USINC 
MANTLES MANUFAC- 
TURED BY US. 

















TURN THE WHEEL TO 
ADJUST CAS. 


+= LINDSAY & COMPANY.= 


CHICAGO. 
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SAMPLE EA hoochie »fi-/ BOOKLET 
“— CHECK 7) QUVV Rhee, ean is OF OUR 
i \ i 
=, & GAS, ARC 
For a Dime. LAMPS 
They Sell For for the 
A Quarter. Asking. 











PARKER-RUSSELL MINING AND MFG. CO., 


PROPRIETORS OF THE 


OAK HILL GAS RETORT 48° FIREBRICK WORKS. 


St. Louis Office: 417 Pine Street. New York Office: Aldrich Court, 45 Broadway. 
WE MAKE A SPECIALTY OF WATER GAS LININGS AND CHECKER BRICK. 


Half and Full Depth Benches of Our Own Design, Containing 6, 8 cr 9 Retorts, 


SLOPERS —We have perfected plans of INCLINED RETORT BENCHES, designed to meet conditions 
prevailing in America, and constructed entirely of American materials. 








We Build Benches Complete, Ready for Gas Making. Also 


RETORT HOUSES, 
COAL. ad COBE CONVEYING MACHINERY. 





Plans, Specifications and Estimates Cheerfully Furnished. 
CORRESPONDENCE SOLICITED. 


FRANK D. MOSES, 


Leng Distance Telephone, Long Distance Telephone, 
2922, Trenton, N. J. ; e 9 1922 Trenton, N. J. 


UOnstTUcting Engineer and Gontractor. 


Rstimates Furnished on any kind of Work in Connection with Gas or Water Plants. 
SPECIAL ATTENTION GIVEN TO THE REMODELLING AND EXTENDING OF THE PROPERTIES OF WORKS NOT UP-TO-DATE. 


a CORRESPONDINCE SOLICiIitTEseD.  ...© 








FY 








‘The Gas Engineer's 


wel ict | dbook, 
Chollar’s System of Gas Purification, | epic k a hg = 
THE PURIFIED GAS REVIVES THE FOULED OXIDE et 














Price, $2.50. 


sss, | ke Me CALLENDER & CO., 42 Pine St., N.Y. City 
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HE HUMPHREY LIGHT is made in 
its entirety in our own shops. 
4 Our lamp business is not a 
i| side issue jobbed out among var- 
| ious brass workers. We are the 
| designers and makers of the orig- 
final gas arc light. 


GENERAL GAS LIGHT CO.. 


KALAMAZOO, MICH. 

















— 54 Warren Street, New York. 
$ : 530 Market Street, San Francisco. 




















ARTHUR R. CRUSE, President. FRANK FLAVELL, Secretary. AARON E. KEMPER, Treasurer. 


Cruse-Kemper Company, 


PHILADELPHIA OFFICES: Stephen Girard Building. - = WORKS: Ambler, Pa. 


Manufacturers of 


Triple, Double and Single-Litt Gasholders, 


With or Without Metal Tanks, 


Vil and Water Tanks, Purifier Covers, General Plate Metal Work, and Steel 
Water Towers. 


Plans, Specifications and Estimates Promptly Furnished on Request. __—_—_ 











P, PLANTINGA, President. W. E. STEINWECELL, Secrctary. 


THE GAS MACHINERY CoO., 
MAIN OFFICE AND WORKS, CLEVELAND, OHIO. 


i 











z, Coal and Water Gas Apparatus, Bye-Product 
Machinery, Structural Work and Connections. 











J. ALEX. MAYERS, Eastern Agent, : : The Edison Building, 44 Broad St., New York City. 
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WE DON’T WANT MUCH OF YOUR MONEY. 


The amount you spend per year for open-flame illuminating burners is a very small fraction of | 
your total expenditures, and we want only that small fraction; but we want that part of your 





business very much indeed. Special Offer.—To any gas company we will send samples of Steward Lava 
Tips and Steward Special (union jet) Burners and a sample cake of STAINOFF, free of charge. 


D. M. STEWARD MFC. CO., Est. 1876, CHATTANOOGA, TENN., U.S.A. , 














About 100 
in use. Write to 


STROH & OSIUS, Patentees, or 
MICHIGAN AMMONIA WORKS, - Detroit. Mich. 
Pp AT E N T Ny TRADE-MARKS, 
9 COPYRIGHTS. 
ROYAL E. BURNHAM, 


Solicit®r of Patents and Coun- 
sellor in Patent Causes. 


833 Bond Building, Washington, D. C. 











_—_ _:_ 


Send for Pamphlet on Patents. 
1418-tf 





Church’s Patent Trays. 


Reversible ; Strongest ; [lost Easily Repaired. 
Special Trays for Iron Sponge. 





~~ rN\ D\\\\ \ 
veyvedvevedeccye>ts) ma: 


1412-1416 Adams Street, Hoboken, N. J. 


We also Supply the Chapest and Strongest 


eReversible Bolted Trayse 


IN THE MARKET. 
SEND FOR BOOKLET AND CIRCULARS. 





A FREE OFFER. 


To any Gas Company, on request, ! will send a 6-Ib. pack- 

_ ageof TRIPP’S NON-RUSTINC PIPE LU- 
BRICANT, unexcelled for Gas, Steam and Water 
Pipe Joint Threads. (You pay express charges 
only.) 

“INon=Rustinge ”’ is used by many Gas 
Companies. I refer to Peoples Gas Light and Coke Co., 
Chicago; Bloomington Gas Co., Bloomington, Hlls.; Canton 
Gas Co., Canton, Ilis., Augusta Gas Co., Augusta, Ga.; Peo- 
ples Gas Co., Rutland, Vt., Etc., Etc. 


ALAN H. TRIPP, {*77 Exar shacuine: 


““ONCE USED, ALWAYS USED.” 




















| FIELD’S ANALYSIS FOR THE YEAR '[802. 


An Analysis of the Principal Gas Undertakings in 
England, Scotiand and Ireland. Being the 34th year 
of publication. Compiled and arranged by JOHN W. 
FIELD, Sec’y and Gen. Mgr. of The Gas Light and 
| Coke Company, London. Price, $6. For Sale by 


A. M. CALLENDER & CO., 42 Pine St., New York City. 

















AA 


THE 


REEVES 


EPAYME 
|\|A ACHMENT 


| ®) Cy 




















SAMPLE LETTER 


FROM A CUSTOMER. 


REEVES PREPAYMENT METER CO., NEW HAVEN, CONN.: 
Gentlemen--Please send us as early as possible 150 attachments for 3- 
light and 150 for 5-light meters. We are much pleased with the attach- 
ments in use; they are easily and quickly attached to the meter and their 
working gives us perfect satisfaction. 


Yours very truly, JAMES SOMERVILLE. 


ENGINEER AND SUPERINTENDENT, INDIANAPOLIS GAS COMPANY. 








FRED. BREDEL, President. 


WM. 0. VILTER, Vice-President. 


0. W. GREENSLADE, Secretary and Treasurer. 


FRED. BREDEL COMPANY, 


EBNGINEBERS AND BUIEI1IDERS OF GAS PIUIANTS. 


Inclined Benches, own system, Recuperative Furnaces, Exhausters, Exhauster Governors, Condensers, Washers, Coolers, Wet 


Purifying Plants, Purifiers, Oxide Elevators, Hydraulic and Dry Coke Conveyors. 
Special High Grade Material for Recuperative Furnaces. 


Licensees for ARROLL-FOULIS Charging and Discharging Machines and FRONHAUSER Coke Conveyors. 


OFFICE, 405 KEENE'‘ST., MILWAUKEE WIS. 











109-111 BEEKMAN ST., 
NEW YORK CITY. 





Something New in Gas Water Heaters, 


The York All Copper. 


Built entirely of Pure Copper Cold Drawn. 

Will not Stain the water. 

Each Heater tested to 250 pounds water pressure. 
Shows an economy of 80 per cent. in actual heat transferred to the water. 
Send for sample and price. 


ABENDROTH BROTHERS, 


FOUNDRY, 
PORT CHESTER, N. Y. 
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Do you know that George Bray & Company made the 
first burner ever used for acetylene gus? 


Have you seen BRAY’S 


New ELTA” Burners? 


These are the only Acetylene Burners which can be turned high or 
low without carbonizing, and, therefore, they remove one of the 
greatest barriers to the progress of lighting by Acetylene. Write 
for further information. 


WM. M. CRANE COMPANY, 


SOLE AGENTS FOR THE UNITED STATES, 


1131 Broadway, New York. 















































‘Hunt “Industrial” Railway for Gas Works. 


, Write for Catalogue 039, which contains a special offer, 
Charging Cars, 


whereby a trial test of this system of narrow gauge 
| Coke Cars,’ 


railway can be made without charge, excepting a few 
Self Dumping Cars, 


dollars for freightage. 
Everything for use with the ‘‘ Industrial’’ 
Tip Cars. | 


kept in stock for prompt delivery. 
oC. Ww. HUN T COMPAN as 





an 





Railway 
Gas Coke Car, with 


water spray attach- 
ment to prevent car 
from becoming red 
hot. 


| WEST NEW BRIGHTON, NEW YORK. 
(NEW YORK OFFICE, 45 BROADWAY. 








Mueller Gas: Cocks. 


. ae little is not as much as you pay 
for, and too much is more. paid for 
than you need. 

In Mueller Gas Cocks you find a hap- 
py medium--not so little metal as to leave 
them weak, nor yet so much as to make 
them costly. 

Made in 145 styles, seven sizes in each 
style. 





MADE ONLY BY 


H. MUELLER MFC. CO., 


DECATUR, ILLS., U. S. A. 





























yt 


Ludlow Valve Mfg, Co.,, 


TROY, N.Y., U.S. A. 
Double and Single Gate Valves, %” to 72”, 


Gas, Water, 
Steam, Oil, 
Ammonia, Etc. 


HOT GAS VALVES A SPECIALTY. 








Send for Catalogue. 





SELF- ret tage inn, 3) 


for Stunts in Cas Manufftture, Gas and 


A oe 
Price, $1.25. For Sale by 
A. M. Callender c& Co., A. 
42 F + Street, New York City. } 


Electricity 
Manufacturing Enterprises, 


By WM. D. MARKS. Price, $1. For Sale by 


M. Callender « Co., 
42 Pine Street, New York City. 























“THE MINER” 


Globe 


Street and Boulevard 


Lamps. 


Cheapest and Best. 
THOUSANDS IN USE WITH 
INCANDESCENT BURNERS. 


Send for Catalogues. 


THOMAS 1. W. MINER, 


821-823 Eagle Av.,N.Y. 





S. R. DRESSER, 


BRADFORD, PENNSYLVANIA, U.S. A., 


Patentee and Manufacturer of 
Specialties for Oil and 
Gas Lines. 





Insulating Coupling for Dresser Bell and Spigot Cast Iro.. 
Pipe. Style 6. 





Clamps for Cast Iron Pipe. Style 4%. 


Pipe Couplings, Sleeves, Clamps, Crosses, Tees and 
Ells, 


oo 


My Insulating Coupling prevents the destruction of pipe 
by electrolytic action, in either water or gas lines. 


SEND FOR CATALOGUE, 
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LLOYD CONSTRUCTION GOMMPARY, 


DETROIT, MICH. 


GAS WORKS| 
BUILDERS. 


° ° P - To absorb the heat now going to 
BORnOMIZE pat in | a ] waste when you blow through 
Veet your superheater to heat the 
n Z Sy  ic\| feed water for your boilers to the 
ater as DS temperature of the steam. This 
is now being done at the Pough- 
¥ . keepsie Gas Works, Poughkeep- 

Plants, me 
| | pease is accomplished, the saving effected, 
BY UTILIZING A a and the advantages gained, to the 
J : J 
ET eeH S Reangmi7er GREEN FUEL ECONOMIZER 60. 
5 MATTEAWAN, N. Y. 


| SA 
GASHOLDER TANKS AND 








a! SGN IES ee: 

















—— 


Write for full particulars how this 


























Bristol’s Reeording | Gas Analyses of All Sorts and Conditions, 






GAS WORKS MASONRY COMPLETE. RO 3) Ges geet 
Plans prepared and Estimates furnished at short notice. GAUGE. Liquid Materials as Well, 
J. P. WHITTIER, For cords of That are needed by Gas Companies at 


t 


238 Java Street, Brooklyn, N. ¥. Gas Pressure. | 2ny time in the conduct of their busi- 





—aeaEaaqyQV0707_u_qa Simpuction.—«| heSS, May be obtained from 
accurate in operation 
GEORGE R. ROWLAND, oe DR. W. H. BIRCHMORE, 
Fully Guaranteed. Send for 
Formerly with the Continental iron Works. Circulars. | 1421-tf 341 ADELPHI ST., BROOKLYN, N. Y. 














Draughtsman and Constructing Engineer. - THE BRISTOL 60., 


. ’ 7 
Drawings, Specifications and Estimates furnished for the con- : Waterbury, Conn. Gas Engineer S Pocket-book, HENRY O'CONNOR, 
struction of new works or alteration of old works. Special Comprising Tables, Notes and Memoranda relating to the I 


attention given to Patent OM ings. . Manufacture. Distribution and Use of Coal Gas. and ‘he 
i me: ane } Construction of Gas Works. PRICE, $3.50. For Sale by 


Office, No. 245 Broadway, N. Y. City. Silver Medal, Parise Exposition. \A.M. CALLENDER & CO. 42 Pine St., N.Y. City 












Feb. 15, 1904 American Gas Light Zournal, 263 








The Advertisement of the 


CONNELLY IRON SPONGE AND GOVERNOR COMPANY, 


395 Broadway, New York City, 


Occupies this Space Every Alternate Week. 


ROOTS’ 
HURZONTAL tito EARAUST ER, 


E are building a line of Exhausters as per 
cut herewith, for forcing gas long distances 
and under pressures that are higher than ordin- 
ary pressures. 

















WE INVITE CORRESPONDENCE. 








| arms 






ihe HOME OFFICE: NEW YORK OFFICE: 


Connersville, Ind. 120-122 Liberty Street. 
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aOR dn WATER. = a = 
192_ BROADWAY, 


GENERAL SALES + ep 














GEORGE ORMROD, Mangr. & Treas., Ema 
JOHN DONALDSON, Prest., Bets + Bldgs Phila., Pa. 


EMAUS PIPE FOUNDRY. 


DONALDSON 1B)N COMPANY. EMAUS, PA. 


MANUFACTURERS OF 


CAST IRON PIPE AND SPECIAL CASTINGS 


FOR WATER AND GA8. 
Also, FLANGE PIPE, LAMP psi: vo Etc. 


GAS TAPPING MACHINES 


—FOR— 


Drilling and Tapping 
Pipe under Pressure 


WITHOUT ANY ESCAPE OF 
GAS. 
They are Strong ani 
Compact. 


Size of Combination Drills 
and Taps % to 4-inch. 


Machines Sent to any Gas 
Cc — for Thirty 
ys’ Trial. 














Send for Circulars. 


Geo. Light, 


DAYTON, 0. 


THE ECONOMICAL 
CAS APPARATUS CONSTRUCTION 
COMPANY, LIMITED, = 


Consulting Engineers. 








Machinery and Appliances 


Plants. 


PLANS, 
SPECIFICATIONS 
AND ESTIMATES 










AMERICAN OFFICE: 


Ta 


and Water Works 





With an Appendix of Decided Cases. 
Second Edition. Price $2. 
A. M. CALLENDER & CO., 


Builders of UP-TO-DATE|| | 
for Coal and Water Gas — 


PREPARED. 


269 Front St., East, Toronto, Canada. 


Valuation of Gas, Electricity | de 
FOR ASSESSMENT PURPOSES. | Rimes ia 


THOS. NEWBIGGING, M.Inst.C.E., and WM. NEWBIGGING, 
Assoc.M.inst.C.E. 


‘For Sale by 





WARREN FOUNDRY AND MACHINE CO., 


Established 1856. Works at Phillipsburgh, N. J- 


3 bos CAST IRON WATER AND GAS PIPE, 


FRoM THREE T0 FORTY-EIGHT INCHES DIAMETER. ALSO, ALL SIZES OF 


Flange Pipe for Sugar House and Mine Work. Branches, Bends, Retorts, eto., etc. 


SAFETY GAS MAIN STOPPER ~~ COMPANY, 


For Shutting Off Gas in Mains , Temporarily 

ay during altera- 
ny size gas , 

nahn ae oe tions and re- 

shut off in 30 pairs. : 3: : 

seconds. : : : PTOIERS SENT ON 


_ Address: SA SAFETY GAS MAIN STOPPER CO0., 108 E 
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7th St., New York City. 


instantaneou 








<=|Water Heaters 


EF'OR GAS. 


With our experience, ability and facilities we produce 


Humphrey Crescent Instantaneous 


WATER HBATERBRS. 


Simple construction. 
Perfect workmanship. 
Highest efficiency. 
Prices surprisingly low. 








GUARANTEED. 


For general use and long continued satisfaction, we 
recommend this No. 2 Heater, the 
handsomest ever made. 


wRrRits TO vUSsSs. 


HUMPHREY COMPANY, 





No. 2, Price, $35. 


} KALAMAZOO, 
MICH. 














EQUIPPED WITH 


BALL BEARING ROLLS 


ARE THE BEST, 


because they greater efficiency, 
consume less r, and the belts last 
longer than when @ any other type of roll 
is employed. 


PLANS AND ESTIMATES FURNISHED ON REQUEST. 


(RONDO 























42 Pine Street, N, Y. City. 














The Link Belt Machinery Co. 









ct GO 
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(Copyrighted, 1894, by the AMERICAN METER CO.) 





Z AMERICAN METER CO. 























ESTABLISHED 1834. 


NEW YORK 
PHILADELPHIA, 
CHICAGO, 


INCORPORATED 1863, 


ST. LOUIS, 

















Day or WEEK 


| DATE 


Fri. | 4) 6 





















































| 


Fable N« 


| Table No. 1. NEW Yo 
| FOLLOWING TILE CLrry. 
| MOON. Aun Niwa 


Lagurina 


Extinguish Licht. 





Wed. | 2 NoL. 
Thu. | 3] 6.: 


20 PM 


Tue. | 1 NoL.rm NoL. 5 BO 


NoL 5.301 5 


9.00 pm | 5.30 | 5.4 


SAN FRANCISCO. 
PUBLIC LIGHTING TABLE. 


MARCH, 1904. 


20 |10.10 93015 
Sat. 5} 6.20 111.20 9.40 | 5.3 
Sun, | 6} 6.30 [12 20 am)| 5.40 | 5.3: 
Mon.| 7} 6,30 | 1.20 .40 | 5.35 
Tue. | 8} 6.30 La} 2.20 5.40 | 5 35 
Wed.| 9| 6.30 | 3.10 5.40 | 5.35 
Thu. 10} 6.30 | 3.50 5.40 | 5.3 
Fri. {11} 6.30 | 4.30 5.40 | 5.35 
Sat. |121 6.30 | 5.10 DO | 5.24 
Sun. 113} 640 | 5.10 5.50 | 5 20 
Mon. |14|} 640 | 5.10 ». 50 | 5.20 
‘Tue. 115!) 6.40 | 5.10 0 | 5.20 
Wed. |16| 6.40 Nu} 5.10 5.50 | 5.20 
Thu. |1% 6.40 | 5.10 5.500 1 5.20 
ri |18} 6.40 5.10 | 5.50 | 5.20 
Sat. 19} 6.40 5.10 6.00 | 5.10 
Sun |20| 6.49 5.00 600) 5.10 
Mon. |21| 940 5.00 6.00 | 5.10 
‘Tue. |22)10.40 5.00 | 6.00 | 5.10 
Wed. |23/11.40 5.00 =| 6.00) 5.10 
Thu. 24 }12.30 4*) 5.00 6.00 | 5.10 
Fri. (25) 1.20 | 5.00 6.00 | 5.10 
Sat. 26] 2.10 | 5.00 6.10 | 4.55 
Sun. (27 2.50 4.51) | 610 4.55 

a Mon. /28| 3.40 | 4.50 || 6.10 | 4.55 
Tue. 29|INo Tu. No [.. || 6.10 | 455 
Wed. 30|\NoI.em Nol. || 6.10) 4.55 











Tho. BL I Ne 





No |. 6.10) 4% 


TOTAL HOURS LIGHTING 
DURING 1904. 





January .... 
February... 
March..... 
I on ani 
May...... 















































By Table No. 1. 


Hrs. Min. 
225.00 
205.40 
187.40 
169.50 


. 152.30 





| 


| 


June 37.20 
July .......138.50 
August ... 151.00 
September ..164.40 
October... .191.30 | 
November.. 210.30 | 
December. . 237.10 
Total, yr. .2171.40 


By Table No. 2. 


Hrs. Min. 


January. ...423.20 
February . ..367.40 


March..... 355.35 
April...... 298.51 


May .......264.56 
Se Ee 234.25 


July.......243.45 
August .... 280.25 
September. .321.15 


October .. ..374.30 


| November ..401.40 


December. . 433.45 





Total, yr...4000.00 
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NEW YORK, 33 Nassau Street. PHILADELPHIA, Broad and Arch Streets. CHICAGO, Foot of Orleans Street. 
BOSTON. 814 Beacon Building. ST. LOUIS, 712 Roe Building. SAN FRANCISCO, 712 Polk Street. 


WELSBACH STREET LIGHTING COMPANY 


-»+» OF AMERICA .... 


cotrts___.  WEIShbach System 
ve" ~ Of Street Lighting. 


Which includes its specially DESIGNED AND PATENTED BURNER for 
STREET and PARK LIGHTING exclusively. 

Uniformly SUCCESSFUL in 150 Cities and Towns. 

By means of the Welsbach System of street lighting the superiority 
of GAS over electricity for street lighting has been fully demonstrated. 








POINTS OF MERIT: 


Economical, 
_) Attractive, 
it is Successful, 
Up-to-date. 
IT LIGHTS THE STREET. 


Where there are no gas mains we can furnish an equally good 
light by our SELF-GENERATING NAPATHA WELSBACH 
BURNER, and thereby supply a uniform light in all localities, 





Correspondence Solicited from Gas Companies and Others 
interested in Municipal and Outside Lighting. 











A’ underlying principle in business is to show an increase each year---to grow. 
The astute dealer not only seeks to retain this year’s customers, but to attract 
new trade next year. 


The formula is simple- 





THIS SHIELD 





ITIS A 
IS THE GUARANTEE 
WELSBACH 2 tetetosbapelaasiger AND A 
TRADE MARK. WELSBACH PROTECTION. 


QUALITY 


Sell The Welsbach Brands. 














The imitation stuff is bad for the.customer---which is bad for you. 


The genuine Welsbachs---Burners or Mantles---make satisfied customers--- 
keep customers---MAKE NEW ONES. 


And your profit isn’t merely dollars and cents. 


WELSBACH CO., 


Broad and Arch Sts., PHILADELPHIA. 
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THE UNITED 
GAS IMPROVEMENT 
COMPANY 


For the Year Ending December 31, 1903, has been Awarded 
Contracts in the Following Places for 


Standard fjouble-Superheater awe Water fas Apparatus. 


Rochester, N. Y. 
Baltimore, Md. 
Chicago, Ills. 
Amesbury, Mass. 
Aberdeen, S. D. 
Winsted, Conn. 
Canon City, Col. 
Schenectady, N. Y. 
Hagerstown, Md. 
Malden, Mass. 
Bridgeport, Conn. 
Albert Lea, Minn. 
Brooklyn, N. Y. 
Kansas City, Kas. 
Hempstead, N. Y. 


Chester, Pa. 

Lynn, Mass. 
Newark, N. J. 
Washington, D. C. 
Boone, la. 

Pueblo, Col. 
Charlotte, N. C. 
Fall River, Mass. 
Duluth, Minn. 
New York (Mutual Co.) 
Waltham, Mass. 
Dover, Del. 

York, Pa. 
Minneapolis, Minn. 
Allentown, Pa. 


TOTAL SETS FOR 1903, 
TOTAL DAILY CAPACITY, 
. TOTAL SETS TO DATE, 
= TOTAL DAILY CAPACITY, 








62,950,000 cubic feet. 


- 362,780,000 cubic feet. 


| The United Gas Improvement Company 


Broad and Arch Streets, Philadelphia. 


Savannah, Ga. 

New York (Central Union Co.) 
Cicero, Ills. 

Chicago (Ogden Co.) 
Easton, Pa. 

Lawrence, Mass. 
Council Bluffs, la. 
Chattanooga, Tenn. 
Tuckerton, N. J. 
Springfield, O. 

Easton, Pa. (2d contract). 
Mobile, Ala. 
Conshohocken, Pa. 
Mason City, la. 
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Established 1858. incorporated 1890, 


Cuas. E. Gregory, Prest. Davin R. Daty, V.-Prest. & Treas, 
H. D, ABERNETHY, Sec. 


J.H.Gautier & Co. 


Greene & Essex Streets, 

Jersey City, N. J. 
eee 
MANUFACTURERS OF 


CLAY GAS RETORTS, FIRE CLAY TILES, 
FIRE BRICK and FIRE CLAY SPECIALTIES. 

















OO 

Cround Fire Clay, Fire Sand and Cround 
Fire Brick in Barrels and Bulk. 

=e 


SOLE MANUFACTURERS OF THE 


FLEMMING GENERATOR GAS FURNAGE 
Brooklyn Fire Brick Works, 


‘OFFICE AND WORKS: 
88 VAN DYKE ST., BROOKLYN, N. Y. 


MANUFACTURERS OF 


CLAY GAS RETORTS & SET- 
TINGS, GENERATOR LIN- 
INGS. SPECIALTIES. 








nanatactarers ot § FIRE BRICK e “es. « 


Also for Free-Firin 


Established 1854. Incorporated 1869. 


LACLEDE 
Fire Brick Manufg. Co., 


CAS RETORTS . . 


ConsoLipaTED Gas Co. or NEw ) 

Jersey, Lone Brancu, N. J., > 

September 28th, 1903. | 

ApamM WEBER Sons, 

Park Row Building, New York City: 
GENTLEMEN-— Inanswer to your inquiry 
of even date, in regard to the condition of our 
5 benches of 6’s, I would say that, during the 


RETORT SETTINCS 
Water Gas Cupola Linings, Fire Clay, Etc. 





Proprietors for the U. S., Coze System of | 33 months in which these benches have been 


Inclined Benches. 


ee es ae ean oe , |i use, we have produced 248,000,000 cubic 
Style of Smanaa ‘feet of gasfromthem. During this period 24 


— pend Full and Half Depth Regenerative | retorts were in use for 18 months, and 30 
in the Furnaces. retorts for 15 months. The average number 
res... ay St. Louis, Mo. | °f retorts in use during the entire period was 
26.7. The average make per retort for the 33 
months was 9,325,000 cubic feet. We expect 
. . to run these benches for 3 months more, and 
The Kreischer Brick Mfg. Co. we estimate that our make of coal gas for the 
1/36 months will amount to 269,600,000 cubic 

feet, or 10,060,000 cubic feet per retort. 

As far as we can see at the present time, it 
will only be necessary for us to put in new 
iretorts in resetting these benches, as the 
|furnace blocks and recuperative flues are in 
| very good condition. 
— | Yours very truly, 
| (Signed) W. B. TUTTLE, 





Established 1845. 








Reorganized 1902. 


Manufacturers of the very best 
quality of Clay Retorts, Blocks, 
Tiles, Settings and Firebrick of 
every description. 


Also Miners and Shippers of Fireclay, Fire 
Sand, Ground Brick in Barrels. 





OFFICE: 119 E. 23D STREET, NEW YORE CITY 





WORKS : EREISCHERVILLE, STATEN ISLAND. 
General Manager, 








ISAAC C. BAXTER, President. 


ESTABLISHED 1864. PETER YOUNG, Sec’y and Treas. 


Address all communications to 


LOCKPORY SraTIoN, PA Af AMES G ARDNER, J B., CoO., JAMES GARDNER, JR... CO, Room 202 Lewis B’l'dg, 


Successor to WILLIAM CARDNER & SON. 


Fire Clay 


TTSBURGH, PA. 





Goods for Gas Works. 








HENRY MAURER & SON, 


(ESTABLISHED 1856.) 


H EXCELSIOR FIRE BRICK & CLAY g 


ETORT WORK 


WORES, Perth Amboy, N. J. 
OFFICE, 418 to 422 East 23d St., N. Y. 


‘Clay Gas Retorts, 


BENCH SETTINGS, 
Fire Brick, Tiles, Etc. 


GEROULD'S IMPROVED RETORT CEMENT 


A Cement of great value for patching retorts, putting on 
mouthpieces, making up all bench-work joints, lining blast 
furnaces and cupolas. is cement is mixed ready for use. 
Economic and thorough in its work. Fully warranted to stick. 


Price List, f.0.b. Galesburg, Is., or Buffalo, N. Y. 
In Casks, 400 to 800 pounds, at 5 cents > 
In Kegs, 100 to 200 po ~ 6 va a 
In Kegs less than 100 “ wit Perea 5: 


C. L. GEROULD, Galesburg, Ills. 


For orders East of Buffalo, N. Y., or Pittsburg, Pa.. freight 
will be paid to these points. . — 








Tueo. J. Suits, Prest. J. A. TAYLOR. Sec. 
A. Lamsua, Vice-Prest. and Supt. 


BALTIMORE 


RETORT & FIRE BRICK CO. 


MANUFACTORY A? 


LOCUST POINT, BALTIMORE, MD. 


The Gas Engineer’s 
Pocket-Book, 


By HENRY O’CONNOR. | 





sn 


Comprising Tables, Notes and Memoranda relating to the | Clay Retorts, Blocks & Tiles 


Manufacture, Distribution and Use of Coal Gas, 
and the Construction of Gas Works. 
FIRE BRICK, FIRE CLAY 
5 5 
AND FIRE CEMENT. 


‘Our Improved Half and Full Depth 
Benches have been Adopted by 
Many Gas Companies. 


| 
A WM. CALLENDER & CO., 42 Pine Street, New York City. | Wao BROS., 102 MILE 8T., BOSTON, MASS. 


Sole Agents for New England States. 








PRICE, $3.50. 





For Sale by 











JOHN DELL, 
President and General Manager. 


MISSOURI FIRE BRICK C0, 9 ~= 


ESTABLISHED 


——— MANUFACTURERS OF 





Gas Retorts, Bench Settings, Fire Brick, Cupola Linings, Etc. 


We are the Exclusive Agents for the Mitchell Patent Benches, Constructed with Half or Full 
Depth Furnaces, to Burn either Coal or Coke, and Arranged for Front or Rear Clinkering. The 
met is the Original Coal Firing Bench. 


"YOUR CORRESPONDENCE 


City Office: 


411 Olive Street, aI. LOUIS, 


Continental Bank, r 


¢ also Hrect Plain Benches with One to Six 
1S RESPECTFULLY SOLICITED. 


IR( 


HE 
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Bronder Patent stoking 


Machinery. 


|tree-Scoop and Three-Rake Charging and Discharging Machines are operating in 
New York, Newark, N. J., Philadelphia, Worcester, Mass., Mt. Vernon, N. Y., 


Toronto and Montreal, Canada. 


Four-Scoop and Four-Rake Charging and Discharging Machines are being fur- 


nished for Detroit, Mich. 


These are the only machines that will draw or charge simultaneously three or four 


retorts (vertically) and handle from 42 to 60 retorts in 
opening and closing and filling of furnaces included. 


Hot Coke Conveyor, Quencher and Steam Exhauster, 


from 25 to 30 minutes, lid 


operating in Toronto, Can., 


working in water-sealed flue, rollers being protected from heat and grit. 


COAL CRUSHERS, CONVEYORS AND BINS. TURNTABLES FOR MACHINES, 


Labor-Saving Machines for Handling Coal and Coke from Coal Cars to 


Coke Yard or Bins, a Specialty. 


G. A. BRONDER, 


Contracting Engineer and Builder. 
229 BROADWAY. NEW YORK. 








SCIENTIFIC BOOKS. 





ELECTRIC GAS LIGHTING. By H.S. Norrie. 50 cents. 
GAS ANALYST’S MANUAL. By J. Abady. $6.50. 
COX’S GAS FLOW COMPUTER. $2.50. 

FIELD'S ANALYSIS, 1902. $5. 


| Peer on HANDBOOK ON GAS ENGINES, by G. Lieck- 
eld. ° 


HEAT A MODE OF MOTION. By John Tyndall. $2.50. 
THEORY OF HEAT. By J. Clerk-Maxwell. $1.50. 
MANUAL FOR GAS ENGINEERING STUDENTS. By D. 


HUGHES’ GAS WORKS. $1.65. Lee. 40 cents. 
POOLE ON FUELS. By Herman Poole. $3. AMMONIA . AMMONIUM COMPOUNDS. By Dr. R. 
. Arnold, $2. 





GAS ENGINEER'S POCKET-BOOK. By Henry O’Connor 
$3.50. A TREATISE ON THE COMPARATIVE COMMERCIAL 


$4. VALUES OF GAS COALS AND CANNELS, By D. A. 
Graham, $3. 


GAS CONSUMER'S HANDYBOOK, by Wm. Richards. 20) 4 rex7T BOOK OF INORGANIC CHEMISTRY. By Prof. 


Victor Von Richter. $2. 
PRACTICAL TREATISE ON HEAT. By Thomas Box. 2d! 
edition. $5. ILLUMINATING AND HEATINGGAS. By W. Burns. $1.50 


PRACTICAL PHOTOMETRY : A Guide to the Study of the | DB 
tee nt of Light. By W. J. Dibdin. $3. bew> - ag MECHANICAL ENGINEERS. By H. 


CHEMICAL TECHNOLOGY: Vol. I., Fuel and Its Applt- | 
cations, $5. Vol. II., Lighting, $4. 


| GAS ENGINEER’S LABORATORY HANDBOOK. ByJno. 
IR¢ a an: aye 4 Designing of Structural Ironwork. | Hornby. $2.50. 


HEMPEL’S GAS ANALYSIS, $2.23. | FINANCES OF GAS AND ELECTRICITY MANUFAC- 


| TURING ENTERPRISES. By Wm. D. Marks. $1. 
SELF-INSTRUCTION FOR STUDENTS IN GAS J 
TAOTORE $1.25. 2 BARU | FRQee ‘“_s PLUMBING. By P. J. Davies. Vol. I. $3, 


Vol. 
L we FUEL FOR MECHANICAL AND NTMAL 
PURPOSES. By E. A. Brayley Hodgetts. $2.50 


TECHNICAL GAS ANALYSIS. By Winkler & Lunge. 


| TREATISE ON MASONRY CONSTRUCTION. Baker. $5. 





AMERICAN PLUMBING. By Alfred Revill. $2. 


we gs BETWEEN THE ENGLISH AND 
. F NCH METHODS OF ASCERTAINING THE 
ILLUMINATING POWER OF COAL GAS. $1.60. 


ELECTRICITY. 


INDUSTRIAL PHOTOMETRY, with Special Application to 
Electric Lighting. By A. Palaz, Sc.D. $4. 


ELEMENTS OF ELECTRIC LIGHTING, Including Electric 
Generation, Measurement, Storage and Distribution. By 
Philip Atkinson. $1.50. 


SS TRANSMISSION OF ENERGY. By G. Kapp. 

ELECTRICIAN’S POCKET-BOOK. By Monroe and Jamie- 
son. $2.50. 

DYNAMO BUILDING. By F. W. Walker. 50 cents. 


DOMESTIC ELECTRICITY FOR AMATEURS. By E. 
Hospitalier. $2.50. 


PRACTICAL MANAGEMENT OF DYNAMOS AND MO- 
TORS. $1. 


PRACTICAL GUIDE TO THE TESTING OF INSULATED 
WIRES AND CABLES. $1. 


ELECTRIC LIGHTING, by Francis B. Crocker. $3. 
ELECTRIC LIGHT FITTING. $2. 

PRACTICAL ELECTRICITY. $2.50. 
ELECTRICITY FOR ENGINEERS. $2.50. 


| ELECTRICITY, Its Theory, Sourcesand Applications. By 


John T. Sprague. $6. 





The above will be forwarded upon receipt of price. 
must be added to above prices. 
desired, upon receipt of order. 
books sent C.0.D. 


A. M. CALLENDER & CO., 42 PINE ST., NEW YORK. 


>= 


If sent by mail or express, postage or express charges 
We take especial pains in securing and forwarding any other Works that may be 
All remittances should be made by check, draft, or post office money order. 


No 
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JAMES D. PERKINS, President. F. SEAVERNS, Treasurer. 


THE PERKINS COMPANY, 


228 and 229 Preduce Exchange, New York City. 


TIDEWATER SALES AGENTS FOR THE FOLLOWING: 


Ocean Mine Youghiogheny Gas Coal, 
Old Kentucky Shale and 0. K. Boghead. 


SHIPMENTS FROM NEW YORK, PHILADELPHIA, BALTIMORE AND NORFOLK. 
BERWIND-WHITE COAL MINING COMPANY'S 
Ocean Westmoreland Gas Coal. 


Offices: STRIGTLY High Grade. ; 
Washington Building, New York. Carefully Prepared. 
For Gas Making or 


Betz Building, Philadelphia. Heavy Steaming 














































A. GC. M. AZOY, General Agent, 1 Broadway, New York. 


gveern venennvnnesrernennenenr renner COAL TAR 


—A N D-— 


Jeffrey Coal and Coke Crushers and Elevators, = AMMONIA. 



















































ing and repairs. 





CO an U.S. A, 
LUMBUS, OHIO, U. S. A By H. 8. NORRIE. 


| 
New York, Chicago, Denver, Buffalo, Philadelphia, Butte, Mont., Kansas City, St. Louis. 
| Price, 50 cents. Orders may be sent to 


FAULAUANA AAAALAd LUbALebLhLbd LbULELLOLbLUbLdLdd MMMMIDR 2. n. carsenmeie « cone rmnin x ¥ om 














-_- 





tion of Coal Gas. 
By JOHN HORNBY, F.1.C. Price, $2.50, | Originally written by SAM'L HUGHES, C.E. Rewritte1 
and ntuch enlarged by WM. RICHARDS, C.£. 
Orders may be sent to Eighth Edition, Revised, with Notices of Recent Im 





provements. Price, $1.65. 


A. M. CALLENDER & co., 42 Pine St., N. Yoi.. M. CALLENDER & CO., 42 Pine 8r., N.Y. Crt 











—— ee Third and Enlarged Edition. 
Chains. Tap Se ay | BY 
Rubber | GEORGE LUNGE, Ph.D. 
pce Conveyors. ES SURI sae ae 
Wheels. Bp | Price, $15. For Sale by 
ell |A.M.CALLENDER & CO., 
Dump Cars. i | 42 Pive Street, New York City. 
| 
tn cutie 3) ELECTRIC GAS LIGHTING. 
Catalogue. — _—_ 
Jeffrey Crushers. | How to install electric gas igniting apparatus, including the § 
ADDRESS, | jump spark and multiple systems for use in houses, 
| churches, theaters, halls, schools, stores or any large build- 
TH E J EFFREY MANUFACTU RING CO., ing. Also, the care and selection of suitable batteries, wir 
} 


The Gas Engineer’s Laboratory Handbook, Toomer ene wore | 
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KELLER ADJUSTABLE 
COKE CRUSHER. 


Strong, Simple, Durable. Will 
ush any Size Desired. 


Cc. M. KELLER, 
Sec. & Supt. Gas Lt. & Coke Co., 
Columbus, Ind. 
Correspondence Solicited. 


Do You Wish to Know 


what size of pipe to use to convey any quantity 
of gas, any distance, with any loss of pressure 
and any initial or final pressure? Then use 


*% Cox’s Gas Flow Computer, 


as it gives this information accurately at sight, 
without mental effort. No calculations needed. 
Saves time, money and mistakes. 














spit RS” AE sity! 








Price, 6.5 x 8 inches, in cloth case, $2.50. 
For sale by 


A. M. Callender & Co., 42 Pine St., N. Y. 


POOLE ON FUELS. 


THE CALORIFIC POWER OF FUELS. 
By HERMAN POOLE, F.C.S. 














Second Edition. Price, $3 For Sale by 


. a. M. CALLENDER & CO., 42 Pre Sr., N.Y. Crty. 


BINDER for the JOURNAL, 














Price, $1.00. 


ee 


A.M. CALLENDER & C@., 42 Pine Street, N.Y. 





Epmvunp H. McCu.iovesr, 
President. 


Cuas. F. GoDSHALL, 
Treasurer, 


H. C. Apams, 
Secretary. 


THE WESTMORELAND COAL CO. 


Chartered 1854. 


Mines situated on the Pennsylvania and the Baltimore 
and Ohio Railroads, in Westmoreland County, Pa. 


Henry WHARTON, 
Assistant secretary. 





ProiIneTs OF SHIPMENT: 


PHILADELPHIA, BALTIMORE, SOUTH AMBOY, N. J., 
WATKINS SENECA LAKE), N. Y. 





Since the commencement of operations by this Company its well-known 
Coal has been largely used by the Gas Companies of New England aud the 
Middle States, and its character is established as having no superior in gas- 
giving qualities, and in freedom from sulphur and other impurities. 


Principal Office, 224 South 3d St., Phila., Pa. 


SUN COMPANY, 


PRODUCER, REFINER, SHIPPER AND EXPORTER OF 











Petroleum and All Its Products. 
Pittsburg, Pa., and Philadelphia, Pa. 


THE SUN OIL CO. 


Gas Oil, Gas Naphtha, 
Refined Oil, Lubricating Oils. 
‘Toledo, O., and Pittsabnurs, Pa. 

















PRACTICAL PHOTOMETRY, 
By WILLIAM tOSEPH DIBDIN, 
PRICE, $3. FOR SALE BY 
A. M. CALLENDER & CO.,'42 Pine Street, New York City. 














PRACTICAL HANDBOOK ON 
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A. M. CALLENDER & CO., 42 Pine Street, New York City. 


GAS HNGINES, 


With Instructions for Care and Working of the Same. 
By G. LINHCKFELD, C.B. 


Translated with Permission ofthe Author, by GHOo. M. RicHnMOoOonNnD, M.B. 


a—___P RICH, $1.00. 
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DAVIS & FARNUM MFG. CO., 


WALTHAM, MASS. 
Principal Office & Works, Waltham, Mass, Boston Office, R’m 18, Vulcan Bldg., 8 Oliver St. 


Single, Double and Triple-Lift Gasholders of any Capacity. Tubular, 
Pipe and Sinuous Friction Condensers of all Sizes. 

















Steel Tanks for Gasholders, Iron Roof Frames and Floors 
Purifying Boxes, Center Seal or Valve Connections, 
Bench Work, Reversible Lime Trays. 





Self-Sealing and Pressed Steel Mouthpiece Lids. 


Coke Barrows, Coal Wagons, and all Apparatus Requisite for a Com 
plete Gas Works. 
Also, Gas and Water Pipe, Flanged Pipe, Sugar House Work, and 
Special Castings of all Descriptions. 








—_ ai = = 








BAXTER & YOUNG, A. E. BOARDMAN, C. E.,) DAVID LEAVITT HOUGH, 


CONTRACTING AND CONSULTING |veteutonmreon tie temewe CONSUIting Engineer 


Plants. Long and successful experience 





GAS ENGINEERS is with the problem and practice of 4 
Piteation for Public Water Supply. | CONTRACTOR, 
Examination and Values Ascertained of Edison Building, 42 and 44 Broad St., | 
Artificial and Natural Gas Properties. NEW YORK CITY. PARK ROW BUILDING, N. Y. 











COMPLETE CAS WORKS ERECTED: 
Established 1876. 


Artificial and Natural G j | 
iets Mains Furnished and Laid. Geo, Shepard Page 5 Sons, | National Paint Works. 
GAS PROPERTIES PURCHASED. SPECIALISTS IN PAINTS FOR METAL SURFACES. 
GAS MAGHINERY. | 








We Sell 60 Per Cent. of the Gas Companies of the U.S. their 
OFFICE : WAYNE COUNTY BANK BUILDING, Correspondence Solicited. Point, “Mag ontd,” 
| Great Northern Bidg., Williamsport, 92 William Street 
Rooms 201 & 202. DETROIT, MICH. | 180 Fulton Street, New York City. Chicago. Pa. New York City. 








KERR MURRAY MANUFACTURING COMPANY, 


Engineers and Manufacturers 


APPARATUS FOR COAL GAS PLANTS, 


SINGLE AND DOUBLE-LIFT GASHOLDERS 
AND STEEL TANKS, 


Latest Improved 


ROTARY EXHAUSTERS, P. & A. TAR EXTRACTORS, 
AMMONIA WASHERS, 


CONDENSING, SCRUBBING =) PURIFYING APPARATUS 


Street Specials and Valves. 
ADDRESS: 


KERR MURRAY MANUFACTURING COMPANY, {"°°" 3.*""" 
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BARTLETT, HAYWARD & CO. 


BAL TIMORESE, MD. 
| | 
lesigners «= (ais 
and De Meee, [esses the 
Builders «= AA Ven Vinton Wilkinson 
o YN Ow eee «Water (as 
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PATENT STANDARD WASHER-SCRUBBER. 


The best apparatus for the extraction of all Ammonia and a large proportion 
of Carbonic Acid and Sulphureted Hydrogen. The Scrubber has been materially 
improved and is provided with patented Wooden Segmental Grids, instead of 
Metallic Discs, thus reducing the weight on shaft and power for operating same. 


Coal and Water Gas Installations of the Most Modern and Complete Types. 


BENCHES WITH INCLINED RETORTS. 


System Stettiner Chamotte Fabrik, Actien Gesellschaft, of Stettin, Germany. 


GASHOLDERS OF ALL SIZES. 


General Western Agents, THE LLOYD CONSTRUCTION CO., of Detroit, Mich. 








aaa ee eee 
N. F. PALMER, HUMPHREYS & GLAsGow. 


Foot of 12th St. & East River, New York, 


BANK OF COMMERCE BLDG., _-8 VICTORIA STREET, 
MANUFACTURERS OF 
31 Nassau Street, London S.W., 
GAS APPARATUS. New York. England. 
Complete Works Erected. CONSULTING CAS AND ELECTRIC LICHT ENCINEERS. 


PROPERTIES PURCHASED. 








FREDERICK W. FLOYD, Engineer. COMPLETE EXAMINATIONS WADE. 
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R. D. WOOD & CO.,- 


42400 CHESTNUT STREET, So Seo cs! A 


Cas Power Plants with rroducers, 


The best Producers for either Bituminous, 
Anthracite Coal or Lignite. Less labor 
required and less waste than in any other 
Producer. Send for Pamphlet. 


CAST IRON PIPE. 


HYDRAULIC TOOLS. HYDRAULIC OPERATING VALVES. 


ISBELL-PORTER CO.. 


ENCINEERS AND CONTRACTORS FOR THE 


Construction and Extension of Gas Works. 
FOUNDERS AND MACHINISTS. 7d 






























MANUFACTURERS OF 


All Ironwork and Machinery Required in a Gas Plant. 


Estimates, Drawings and Specifications furnished for the Alteration, Improvement, 
or Extension of Existing Works or the Construction of New Works. f 


OFFIGE AND WORKS: Bridge and Ogden Streets, Newark, N. J. 


The Continental fron Works, 


THOMAS F. ROWLAND, President. 
WARREN E. HILL and CHAS. H. CORBETT, Vice-Presidents. 
THOMAS F. ROWLAND, Jr., Secretary & Treasurer. 


West and Calyer Sts. (Near 10th & 23d St. Ferries 
NEW YORK, Borough of Brooklyn. 

















BUILDERS OF 


Gas Extoliders. 


Single and Multiple Section Gas Holders a Specialty. 


STEEL GAS HOLDER TANKS. 


BENCH CASTINCS, RETORT LIDS. ( 


Hydraulic Mains, Condensers, Scrubbers, 
Purifiers, Valves, Etc. 


Self-Sealing Retort Mouthpieces & Lids §  “ 


For Round, Oval, or “D” Retorts. ak 


THE GAS ENGINEER’S LABORATORY HANDBOOK, 


By JOHN HORNBY, F.LC. 


PRO Bi. - - - - .= ‘@250. 
A. M CALLENDER & CO. No. 4 42 Pine Street, New York City. 
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THE STACEY MANUFACTURING COMPANY, 


GASHOLDERS, STEEL TANKS, 


AND ALL IRONWORK AND MACHINERY REQUIRED IN A GAS PLANT. 


| In fact, we manufacture and erect any and all apparatus for a complete Gas 


Works, from the coal pile to street mains. 


PLANS, SPECIFICATIONS AND ESTIMATES CHEERFULLY FURNISHED ON REQUEST. 


OFFICES: 


No. 239 Mill Street, CINCINNATI, OHIO. ‘Phone, West 690. 


RITER-CONLEY MFG. CO., 
GASHOLDERS, with or without Steel Tanks. 


Purifiers, Condensers, Scrubbers, Oil Tanks, Smoke Stacks 
STEEL ROOFS and BUILDINGS. 
PLATE AND STRUCTURAL WORK OF FEVERY DESCRIPTION. 


GENERAL OFFICE: Pittshurg, Pa. EASTERN OFFICE: 39-41 Cortlandt St., New York City. 


WM. HENRY WHITE, 


EDISON BUILDING, No. 44 BROAD STREET, = = = 


ENGINEER AND CONTRACTOR FOR THE 














NEW YORK CITY, 


ERECTION AND. EXTENSION OF 


GAS, WATER, AND ELECTRIC LIGHT WORKS. 


Correspondence with Gas Companies contemplating extending or improving their Plants respectfully invited. 
Plans and Estimates Furnished. 


1903 DIRECTORY -. 1903 


OF AMERICAN GAS COMPANTES. 


rTaia, << | oe ee Ce $5.00. 


A. M. CALLENDER & CO, - - 








No. 42 Pine Street, New York. 
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1842 = feily & Fowler, « - 1904 


LAUREL IRON WORKS. ff . 
Office, No. 39 Laurel Street, Philadelphia, Pa. 


BUILDERS OF 


-««~-(Gasholders 


Single or Telescopic. With or Without Iron or Steel Tanks. & 
OlL TANKS, WATER TANKS, AND GENERAL WROUGHT IRON WORK. . fT 
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‘2 LOGAN IRON WORKS 
59 , 
ag Brooklyn, N. ¥., 

6 its] 


MANUFACTURERS OF 


Single or Multiple-Lift 


GASHOLDERS, 


Complete, with Steel Tanks. 
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BENCHES, SCRUBBERS, 
CONDENSERS, R 
PURIFIERS, IRON ROOFS, 


AND ALL PARTS OF 


GAS WORKS APPARATUS. 
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Po vs 
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Contractors for 
Complete Works. 


Gas Analysts Manual, 


By JAQUES ABADY, M. Inst. Mech. E. 
(Incorporating F. W. Hartley’s “Gas Analyst’s Manual” and “Gas Measurement.”) 


The order for this Triple-Lift Holder and Steel Tank was received by the Logan Iron Works 


from ihe Union Gas Light Company, of East New York. The contract was c 





Holder was in actual use in 90 days from receipt of order. Capacity of Holder, 














| Ninety-three Illustrations and Nine Folding Plates. 
a Bound in Handsome Half Leather. Price, - $6,50. 





; FOR SALE BY 


A. M. CALLENDER & CO., - - 42 Pine Street, New York City. 


HOF 
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Established 1854. 


D. McDONALD & CO., 


MANUFACTURERS OF 


WeT AND Dry METERS, STATION METERS AND METER PROVERS. 


ALSO MAKERS OF 


THE GLOVER PREPAYMENT METER. 








The amount of gas delivered for 


the coin can be instantly and The gas registered agrees abso- 


positively changed without re- lutely with the amount pur- 


moving the meter or replacing chased by the coin. 


any parts. 











WE HAVE MADE AND SOLD IN THE UNITED STATES 


OVER 120,000 OF THESE METERS, 


ALL OF WHICH ARE GIVING PERFECT SATISFACTION. 
Correspondence Solicited. 
561 West Forty-seventh Street, | 51, 53 & 55 Lancaster Street, | Jefferson and Monroe Streets, 
NEW YORK. ALBANY, N. Y. CHICACO. 








| THE GONNERSVILLE BLOWER GO., 


MANUFACTURER OF 


ROTARY POSITIVE PRESSURE GAS EXHAUSTERS, BLOWERS AND PUMPS. 





i £2 
* 


i 





een ad 





HORIZONTAL OR VERTICAL, IN CAPACITY RANGING FROM 9,000 to 1,800,000 CU. FEET DISPLACEMENT PER HOUR, 
CONNERSVILLE BLOWER (0., Connersville, Ind. EASTERN SALES OFFICE; 95-97 Liberty St., New York City. 
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~ YATHAMEL TUFTO JUETER i, 


nSTABLISHED 8 ME 'D FO R D STREET 7, OS1 T ‘ON, MAS 


Consumers’ Dry Gas tos 
Station Meters of Any Capacity. 


PREPAYMENT GAS METERS. 
MARYLAND METER CO., 


BALTIMORE, North and Saratoga Streets. CHICAGO, 88 to 92 Jackson Boulevard. E 























CONSUMERS’ AND STATION METERS, PRESSURE GAUGES, ETC. V 





SPECIAL ATTENTION GIVEN TO ALL REPAIR WORE. 
* 


“Have you Seen our Complaint Meter?” om 














THE KEYSTONE METER COMPANY, 


RoVENRsFoRnD, PFA. 


Regular Meters and Prepayments, 


AND REPAIRING. 














* Stick te business and keep a-yellin’.” S 
DETROIT STOVE WORKS R 

“Largest Stove Plant in the World” 0 

MANUFACTURES AND SELLS Mr. } 

DETROIT JEWEL GAS APPLIANCES} §...: 

FOR COOKING and HEATING, aie 





All about which is told in a fine and strietly “to-the- 
point” catalog, sent upon request to Gas Companies. 








DETROIT, MICH. CHICAGO, ILLS. 
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| AMERICAN METER COMPANY, 


NEW YORK, PHILADELPHIA, CHICAGO 
SAN FRANCISCO, ST. LOUIS. 


PREPAYMENT METERS. 


THEIR CONSTRUCTION IS SUCH THAT THEY MAY BE READILY 
mS READJUSTED WHEN THE SCALE OF CAS RATES IS CHANCED. 


HELME & McILHENNY, 


Established 1848, 1339 to 1349 Cherry Street, Philadelphia. Pa. 


MANUFACTURERS OF 


Wet and Dry Gas Meters, Station Meters, Provers, Gauges, Etc 


a=___METERS REPAIRED______.= 


PREPAYMENT GAS METERS. 


Our Own Patents. Strong. Simple. : PROMPT ATTENTION CORRESPONDENCE SOLICITED 


METRIC METAL COMPANY, 


MAKERS OF 


GAS METERS for NATURAL and ARTIFICIAL GAS. 





Feb. 15, 1904. 
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Special Attention given to Repairing MISTERS of all Makes. 





FACTORY AT ERIE. PA. 








_ EsACERYEETTsS FROM DECISIONS 


—OF THE— 


| BBoARD OF Gas CoMMISSIONERS of the COMMONWEALTH OF MASSACHUSETTS 


Me. E. H. YorgER, ’ New Haven, Conn., Dec. 1, 1898. 
_. Dear Sir:—I am in receipt of a copy of ‘‘ Excerpts from the Decisions of the Board of Gas Commissioners,” -which is a handy compila 
- ton in book form of extracts from the most recent decisions of the Gas Commission of Massachusetts. 
>) I note that most of these extracts are broad and safe-guiding precepts, which apply with equal force tqone Company as to another 
The 13 years’ existence of the Board of Gas Commissioners with its unusual opportunities for acquiring information, have justly made it a 
high and safe authority in all matters pertaining to the management, obligations, and rights of Gas Companies. Your little book will serve as 
4 valuable reference library in settling legal complications which often arise between a Gas Company and its customers. 
Yours truly, (Signed)  F. C. SHERMAN, Superintendent. 








A 28-page Pamphlet containing the cream of this Board’s decisions as to the proper management of Gas Companies. 
Compiled by F. H. YORKE., Price $1.00. Address 


A. M. CALLENDER & CO., - No. 42 Pine Street, New Yorn. 
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1513 TO 1521 RACE STREET, 
nm NEW YORK. PHILADELPHIA. — 


MANUFACTURERS OF 


GAS METERS, 


Station Meters and Experimental Apparatus of Every j 
Description. 


PROMPT ATTENTION GIVEN TO ALL REPAIRING. 


OUR SPECIAL NATURAL GAS METER 


Is the Best ever offered. Over 75,000 now in use. 





~~ — 











The Positive Prepayment Meter. 
Positive Advantages : Negative Advantages: 


The Income is No “Deposit” is 
Quick and Sure. Necessary to 
Start Business 
with a new cus- 
Somer, 3s: : 


NO GUSTONCRS ARE LOST 


IT IS 


Better than 6.0.D., 


As Gas is Paid 
for Before De- 


livery. on that account. 
There is Money in it* No Time Lost Making Out Bills 

For the gas man. No Money Lost 
IT WILL GET NEW CUSTOMERS, "on account of # 

It will KEEP the Unpaid Bills. 





ones you have. No Disputes on Account of Bills 
THE PREPAYMENT SYSTEM IS PROFITABLE FOR THE GAS MAN 
AND PLEASANT FOR THE CONSUMER. 


OVER 125,000 OF THE POSITIVE PREPAYMENT METERS ARE IN USE IN 
THE UNITED STATES. 


‘SEND FOR OUR BOOKLET. 
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